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( 1 )手術方法 供誠動物は広島大学水畜産学部家畜飼養学研究室で繋養中のザーネン種山二下
を用い手術を実施し，その後の経過を調べた






















( 2 )手術結果並びに考察 手術結果は何れの万法によっても手術中ω偶変，手術後の化膿等は殆ん






















































( 2)実験結果並びに考察 カテーテJレ挿入時の代表的なX線映像を Pl.1， Figs. 3，4に示した. Fig.3 
では口腔より挿入されたカテーテルが，食道より噴門部更に背部育安部iこ直進し，カテーテルの先端jは











Catheter N02l. ---， 
























Total 21 20 27 32 100 
Remarks. 1): 5 goats， 5 times observations per each catheter. 
2) : No. 1 12 mm. in outside diameter. 
No.2 10 mm. /1 
No.3 6 mm. /1 



























1 ) 第 l胃療情手術は， le球部の最後肋骨後Jl;fijより腰椎に沿って切開し，露出する第 l宵墜に腹筋と
皮膚とを縫合し，傷面の癒着後，胃墜を切開し，カニユ{レを装湾する万法によると，胃内平手物の漏出
が少なく，長期の供試に耐えることを確めた.












るが，1O~12週令では第 4 胃の約 2 倍， 4ヶ月令では約4倍となり，完熟時では全胃容積lζ対し，第I
胃80%，第2胃5%，第 3 胃 7~8%および第 4 胃 8~7 %と報じている.また MANGOLD叫は第1胃




































( 1 )実験方法 供試動物は広島大学飼養学研究室三生産した双生のザーネン種riJ羊2頭〔第
11号(牝)，第12号(牡)，昭和29年 4月24日生〕および出生後直ちに購入したfJ山下 3頭仁第15号(牡，
5月8日生)，第18号(牝， 7月3日生)，第19号(牡 7月6日生)コを用いた.
第1号および第12号IU>fは， ;~~験期間中親山羊につけ自然崎乳により育成した.すなわち分娩後 1 週
間は親につけて舎飼を行い，その後昼間は親子ともに白クローパー自生地に放牧し， 2週令以降からは
朝夕 2同配合飼料を給与した.イ也の供試IJ羊は乳首を付けた捕手L瓶を用いて牛乳の人工晴乳を行った.
なお日市乳量:およびm南手L同数は l週令時まで 600m1を I日7回， 2週令時まで 800m16回 3週令時ま











;ist!検(土f十f生時より 5j国令H与に至る問， 1週間毎に帯jの飼付g(j，X線透視による観察旅びに 35mmフィ
Text-fig. 1 Parts measured by X ray phtography. 




[ 1 J 第 1腰椎前下端より腹壁まで.
























結果の l部を Pl.2， Fig. 8に示した.
第 1間内に投与した造影剤の胃内浸透状態，造影形態並びに各胃嚢の形態等から明らかに第 l胃およ
び第2胃の運動像が観察される.すなわち第 l胃は前庭部の収縮運動 (6，7)，背部嚢および背部盲嚢
における運動 (6，7，8)，腹部嚢および腹部育嚢の運動，とくに盲嚢における収縮弛緩運動 (3，4， 6， 
7 )が確認される.第2胃では胃内の造影剤の状態および胃内容水準商の変化(1 ， 6 )等から微弱運





同生~{jの第 l 胃および第 2 胃壁の性状を検討するため，胃内に空気 IOml を送入し，陰性造影法によ
り胃愛を観察した結果は Pl.2， Figs. 9， 10の通りである.胃内送気による映像は，硫酸バリウムの注入
時 (Figs.6. 7)に比べて，第 l胃は著しく膨満の状態が観察される. 更に胃嚢映像を内臓器官から分離













B) X線観察による成長に伴う反錦胃の発達，胃嚢の状態¥Iiびに考察 1 )第 l週令 第 l週令時の
































220 大 谷 勲
生後2週令以降になると山羊は聞形飼料を採食し始めるので，前胃は急速に発達し，消化開始体制へ











































Table2. Development of rumen and reticulum on normal feeding from birth to 5 weeks of age (cm). 
AF|Goat (Meast吋 pa巾















6.6 I 2.8 
5.3! 1. 7 
7.2 i 3.0 
7.6 i 6. I 
7.5 I 5.7 
6.0 I 5.1 
Table 3. The dilation of rumen and reticulum under the administration 。f∞ntrastmedium (cm). 
日一一 一 RemarksReticulum 
No 凹 I [3J 凹 l 悶 i[7J [8J I 凹 1 [lOJl 
3.9 1 2. 3 1 2. 3 i 4. 5 1 4. 5 1 5. 3 i 2.4 1 1. 3 1 Before administration 
6.9 I 4.2 I 3.2. 5. 1 I 6.2 I 9.5 I 4.8 I 3.3 I BaSO， 10ml 
8. 1 I 5. 1 I 3. 7 I 5. 5 I 5. 7! 8.9 I 4.3! 2. 7 ! / 20 ml 
85150140157|631971471291phl 
3. 3 2.0 1. 0 4.0 I 2.5 I 6. 1 I 1. 9 1. 0 I Before administration 
8. 1 I 2. 7 I 4.6 6. 3 I 5.0 I 9. 4: 2.5 1. 4 Air 10 ml 
561 2.51 3.21 4.81 7.11 751 2.71 1.9 グ十BaSO，10 ml 
7.7 43 25 i 4.68.4 I 7. 7 3. 5 15 庁斗 I! 20 ml 
18 
3.3. - I 1. 2 I 2.8 I 3.0 I 4. 5 I 2.0 I O. 7 I Before administration 
19 i 
I 5.2，ー I 2. 7 I -i - i 5. 6! 2. 4 0.8 I BaSO， 10ml 











































































Table 5. Rate figures of the dilation of rumen and reticulum under the 
administration of contrast medium. 
Reticulum Goat ， 
No l m l E31 i EC i 同 [7J I [む1函J とん| 
178 I 183 I 139 I 113 i 134 I 179: 200 I 254 
2081223116111221127i 16811791208 
218i 2171174112711ω|183J196m 
245 I 135， 460， 158 I 200! 154 132 I 140 i 
170 I 125 320 I 120 i 284: 123 142 190 
I 233 I 215 250 115 I 犯し 128 胤 150 





11 20 ml 
グ 30ml
Air 10 ml 
11十BaSO，lOml














C2Jの割合から，第 I肖嚢が腹壊まで発達する経過を Table3より算出して Table7に示した.
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Table 7. Development of the spindle1) of rumen (%). 
G四 tN01一 一一一一一一一一一Age in weeks 
Birth 1 2 3 4 5 
I 30.77 78.63 91. 60 95. 16 98.59 99.34 
12 35.78 78.07 82.84 94.96 99.29 98.28 
15 39.80 
18 38.82 52.68 
19 38.37 79.00 
















Table 8. Development rate figures of the spindle of rumen. 
11 
12 
第 l胃縦軸の発達状態は，第 1j週令時之は出生時の1.8-2. 9倍の発達を示し，第2週令時」は各山午:
ともlと2.8-3.4佑ーとなった.第3週令時3.4-3.7倍，第4週令時3.6-4.4併となり， X線映像の観察結
果とよく一致した.
第 l胃の背部実と腹部嚢について，縦軸の発達状態ら測定部 C2Jに対する測定部 C3Jおよび
測定部 C4Jの割合から算出すると Table9の通りである.
Table 9. Development of the spindle of dorsal and ventral sac (%). 
~~gぞ!?weeks|12|
"'- Parts 一一一一一ーァー | 




52.17 : 28.26 52.29 43.12; 55.08 . 45.76 I 70.00 ! 42.14 r 61. 33 40.67 
59.55 25.84 59.45. 39.64 : 54.54 ! 36.36 67.63 I 49.64 I 70.18 33.33 
50.85 35.59 49.55. 40.54 51. 24 I 40.50 67.94 I 40.46 ' 67.83 36.36 
65.82 I 40.99 52. 04 ~ 39.80 60.71 I 36.61 I 74.40 I 41. 60 • -一
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全試験期間を通じて各供試山羊は何れも背部餐が大きく，第 1~3 週令時では背部嚢が5O~60%，腹
部嚢が30~40% となり，第 4週令以降では更に背部嚢60~70%，腹部嚢30~40% となっている.
第 l胃嚢の横軸の発達，すなわち腹腔から骨盤腔への発達を測定部 (5J IC対する測定部 (6コおよ
び測定部 (7コの割合を Table3から算出して Table10 !こ示した.








嚢は74~75% となり腹蔀濯では92~97% となっている.第 4週令時は第12号が両嚢とも顕著な発達を示







を 100として，第1週令時以降では，塑主邑E玉旦22"測定部 (7〕として算定して Table1 Iと示した.
2 
Table 1. Development rate figures of the transversal axis of rumen. 
Goat No. 
Age in weeks 
Birth1) 12) 22) 32) 42) 52) 
11 100 256 321 
12 100 266 284 
18 l∞ 248 309 
19 100 261 
Remarks. 1) : [6J = 100， [6J + [7J 2) : [6J (at birth) :一ーす←ー
第 l週令時では第ゆ号が1.5倍，他の山羊は1.2~1. 3倍で爾後週令の増加に伴って次第に発達し，第
3 週令時では何れも出生時の 2 倍，第4週令時2.5~2. 7倍，第5週令時3傍内外の発達を示した.
横軸の発達が第3週令以降に顕著であったことは， X線観察結果から胃内容の増量が確認された如く，
胃内lこ鴨下された食塊が胃嚢の拡張に役立つためと判断される.
第2胃の発達について Table3より，生時を 100として発達指数を算定すれば Table12の通りであ
る.
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Table 12. Development rate figures of reticulum. 
Measured parts 
Age in weeks Goat No. 一一一一一一 i 一一一一一一一一一一
[8コ [9J [IOJ 
1 128 129 108 
12 137 109 121 
18 144 158 120 
1 19 137 129 108 
I I 171 153 153 
12 146 118 121 
18 152 163 130 
19 161 I57150 
184 159 169 
209 194 158 
200 221 150 
193 214 200 
228 174 292 
233 200 233 
211 278 170 




















第 2胃の発達を測定部 (8Jにより第2胃先端の伸長状態で見ると，第l週合時1.3~1. 4倍，第2週
令時1.5~ 1. 7倍，第3週令時1.8~2. I倍，第4週令時2.1~2.4倍，第 5 週令時2.3~2.4倍となった.
第 2 胃の長径は第 l 週令時K第18号が1. 6倍とな勺たが，他の山守ーでは1. 1~ 1. 3倍に過ぎず殆んど変
化は認められない.多くの山守そでは第 2 週令時lこ1. 5~ 1. 6倍，第 3 週令時約 2 倍，第 4 週令時以降には
2~3 倍となった.
第 2 間短径の発達は，長径と同様に第 I 週令時では殆んど認められないが，第 2 週令時1. 2~1. 5倍，










































( 2)実験結果 第13号の宣告2週令時における反容苦胃のX線観察結果与を PL4， Figs. 20， 21に示
した.
Fig.20は造影剤投与前の胃映像を示したもので，既に第 l胃，第2胃内iこは多最の内容物の滞聞が




昔話3週令時のX線写貞を Pl.4， Figs. 22， 23に示した.X線透視並びに連続写真版影による観察の結果







真を Pl.4， Fig. 24 ~..二示した ば掬胃ば第3週f当時の形態と比較しでも，週合のi首加に伴う形態的変化
は殆んど見f十1し得ない.




(Fig.24). X線写真から第l胃の各部についての浪u尺値をー閉して表示すれば， Table 13の通りである.
各供誠rL!'fの体電，体尺測定結果は Table14の通りである





































Remarks. 1) with normally developed stomach. 
2) with stomach dilation. 
Table 14. Growth in body weight， withers height， body length and chest girth. 
Goat 1 Age in weeks 
ヤ.IBirth I 1 I 2 i 3 4 i 5 67己i工
'Body weight (kg) i 2.97j 4.051 5.401 6.50 7.90 8.80 10.001 11. 101 11. 901 12.60 
1 W町s千戸川 328l3531377!40614361458K751480i4981510
Body len再th(cm) J 31. 0 I 36.4 I 37.8 I 43.0 ; 45.0 I 47.5 I 49.8 I 51. 5 I 52.
Ch剖 girth(cm) I 35.0 ! 36.3 i 38.0 i 41.0 I 43.8 : 45. 1 1 47.3 I 49. 1 I 51.5 I 52.8 
2l…t (kg) 3叫 4.801 5川 680770880MollO7otoriO
Withers he目1単Jt(crn)， 3お5.9I 3弛8.5i 4刊0.0恥14必2.5 4必3.7配 4“4.0i 4必5.3. 4必6.1川!4佑8.0! 5卯0.0
B 叫 le白叩n酬1
!同Ch叫 i 帥 (や伽同阿α印叩叫m叫1リ) I川35.0川136.81川38.1川141.0 I川42.0! 4必3.0恥|必 5引|佑 0配!4刊9.5引I51. 5 
|川B叫 W咋 h加t(作k均gω) I(同β3.50)! ー 3.90' 4・叫 4 801 5 叫 6 叫 6.401 6 叫 7.∞ 
13 Wi加 sheight (cm)1 - I 36.5 i 37.0 ' 37.2 i 37.5 I 38.0 1ω1 Iω6 I 41. 2 
IBodylength(cm) : - -' 35.8! 38.0 140.2' 41.2 i 42.1142.8143.0 144.0 
ICh剖伊仙 (c叫
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Table 15. Amount of f，'eed intake， feces and nitrogen excretion in urine (g). 
ll Int蜘 i l Period l t!AIf dned!Nit叫 en
I COW'g milk I Mixed feedI Beet山 feces in urine 
l I1)(7mo i665| 一 218.2 I 16.35 
H2) ー I 1，586 I 1，850 i.922.5 I 17.67 
1 7，200 1， 612 I -加.8 I 15.83 








H 929.4 37.47 
Remarks. 1) : in 6 weeks of age， 2) : in 8 weeks of age. 




































































ー No.11 ! 
Z131N0・12I 
t-. ，.: 
出|【 iNo. 13 I 
己 I ~ i No・1 I 12.73 
Z15lNo12113.59 
む同 No.13 i 13.54 
且吋 | 
Remark. 1) : wheat bran 80%， fish meal 16%， mineraI4%. 






































































































Exp. I G回 t Feedintak_ e _____ _ __ Excret!~__J 
叫 Noltxed l叱USEriToullFeces Urme l Total i me 
ili:l i:l:i l:;l:;:l:;jl:: 
( 3 )考 察 X線観察結果より対照山羊および第13号の各週令時の胃嚢状態を数値的に検討する
ため， Table 13より第1胃縦軸，横軸の発達書IJ合を算出すると Table19の通りである.
Table 19. Development rate of the spindle and the transversal axis of rumen (%). 
Measured parts 




















3) -F=~~ X 100 [5J 
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また Table19から第1号および第12号に対する第13号の胃嚢抵張割合を算出し， Table 20に示した.
勲
Table 20. Development rate figures of the abnormal rumen to normal ones. 































第 1 胃の発達のよい第12号iと比べて，背部嚢は第 3 週令時1. 7倍，第 4~5週令時で1. 3倍大となり，第






Table 21. Increase in body weight， withers height， body 1ength and chest girth. 
G制 NJ l 
7 8 9 
Body weight (kg) 1. 1 2.5 3.4 4.6 5. 7 6.5 7.2 
Withers height (cm) 2.9 5.9 8. 1 9.8 10.3 12. 1 I 13.3 
Body length (cm) 5.2 7.2 9. 2 I 12. 0 I 13. 7 14.5 I 15.7 
Chest girth (cm) 3.0 5.8 13.5 15.8 
Body weight (kg) 1. 1 5.0 I 5.8 I 6.4 
Withers height (cm) 2.5 3. 7 4.0 I 5.3 6.1 8.0 I 10.0 
Body length (cm) 3.8 6.9 8.8 I 10.3 11. 0 i 13. 0 i 14. 1 
Chest girth (cm) 2.9 3.9 4.9 8.4 9. 9 1. 4 I 13. 0 
Body weight (kg) 0.9 2.1 2.8 3.1 
Withers height (cm) 0.5 0.7 i 1.0 1.5 3.6 4.1 4. 7 
Body length (cm) 2.2 4.4 5.4 6.3 7.0 7.2 8.2 




















3 4 5 6 789 
Age in weeks 
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I Beet pulp 
l同μ一Gω伽 0倒側a剖t州N陥0川lぷ品ierI晴官官i:判~I吋i;戸吋出tbb忠問2土土担:fij:i山:







Table 23. Effect of the stomach dilation on the amount of dry matter intake (g). 
EXP竺fl??]j Exp. period I 
| D U l yam o u n to f| I n山 p e r l o o k g| Dh悩a幻拘i
intake body wei培ghtintake body weight 
211. 3犯2 2乙，0∞03 4位仰2幻7.24 3，4佑8佃8 
204.62 1，987 412.79 3，498 





















Table 24. Effect of the stomach dilation on nitrogen metabolism. 
Exp. period I G岨 tNo!?。ヤ iNitrogenlN吋 nlt詑Zelなすlh恕
ltr:yト， bal叩 ceI r耐 ntm〕tent10n1amount叫 per1肌 g
~""] 1 .~.~....~.. 1 retention 1 body weight 
l 111ω36136d!川川 5.1ポ 221g
12 90.251 35.911 山 6Ml 15131m 
l3 8975158712820[ 山 2.27 明
II 71.61 I 30.73 45.47 1 63.49 
I 12 72.41 I 30.32 46.28 63.91 

































( 1 )実験方法 供J試動物は昭和30年4}j20日より 6月27日の間に出生した山羊16頭である.
実験は早期に!交筋胃嚢の拡張を来たす山羊を実験的に作るため， 4群lこ分かち次の飼養法を行った.
第 l鮮:ぱ街胃の早期の拡張が乳養期，とくに生後短期間の飼養上の失宜lとより起るものと仮定して，
生後 2~3 日間，完全絶食を行った後，普通飼養を行った(第21 ， 23， 31， 34号). 
第2群:第1君事と同じ仮定により極く少量に制限晴乳する詩験群とし，朝夕2岡正常晴乳群(第4群)
の浦乳量の%~Yt。量を与え， 10日間飼育し，その後は普通飼養を行った(第22， 24， 35， 38号). 
第 3鮮:先の;試験で出生時の反街胃嚢(主著しく伸長性に寓むととを確認したのご，出生時より鴫乳量




























物[社間最 'J ， 胃;~量の半ば以上に ;11 し，また宵収縮運動が観察された.とくに第 2 週令時以降では頻繁に
反街が起り，胃収縮運動も活発ごあるところから，胃嚢拡張とともに機能的に促進された状態が認めら
れだ.肖'支の拡張は第2胃，第l胃前庭部が顕著で，第13号lこ認められたと同様の異常形態が観察され
た (Pl.4， Figs. 22，23) .第4週令W，'jのX線観察結果を Pl.4， Fig. 25に示した如く，第2胃が胡桃状とな
りりょにtfn胃全体が白ij後iこ押し詰「た状態を呈した.







各週令時の胃嚢観察結果は，出生時では何れも Pl.1， Fig. 5に示した映像に略一致し，先天的に胃
嚢が砿張したrJ.j芋は全く認められなかった.第 l週令時における反3s胃重量は可成りの拡張を遂げ，胃収





実形態は，先の試験lζ観察した Pl.2， Fig. 12， Pl. 3， Figs. 15，16と殆んど差異が認められない.第3週
令以降では発達が遅延する傾向にあった. 第 4週令時のX線観察結果を Pl.5， Fig. 28 fこ示したが，同





















































































































































供)Î.式飼料 \ì[~びに風乾糞の分析結果は Table 28の通りである.
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GZYlttlAPin-j附 mght BodyM lwithersk叫Chestgi仙
川17jf2mlB1if
;;jiljillij-
;l:jl ijli I2i 
























Age in Group! 
weeks I No. 
Goat 
No. Hay') 
I Air dried Nitrogen 
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Table 29. Digestibility of feeds in various weeks (%). 
Feeds iGmup|G制 |Dry PEanい刊 crudelN引いweeks No. - No. I matter I matter I protein I fat I extract I fiber 
3 44 97.38 97.53 95.87 74.44 99.03 46 96.37 97.44 95. 77 74.22 98.90 
2 milk 43 96.93 97.81 96.61 76.68 98.93 4 45 96. 14 96.98 94.86 74. 10 98. 70 
3 44 96.37 97.63 96.97 75.65 98.441 46 95.24 97.54 96.97 75.85 98.28 
4 
4 43 96.38 98. I4 97.29 75.22 99.08| 45 95.29 97.25 96.22 74.93 98.29 
34 : 79. 12 I 78.60 I 82.29 74.95 81. IO 58.50 
2 35 78.92 I 78.91 I 82.33 74.71 81. 55 58.08 
6 36 78.73 I 79. 19 i 81. 49 74.36 82.18 57. 12 
4 37 79.26 79.35 81. 31 73.14 82.53 57.43 43 81. 87 82.02 81. 46 74.58 86.21 58.52 
45 80.90 80.75 84.59 75.56 83.57 57.26 
34 62.98 68. 95 I 69. 88 
2 35 67.79 I 69.83 61. 25 I 51. 01 I 78.29 62.81 
8 Hay 
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( 3 )考 察 出生直後より各種の飼養を行って反主題胃の拡張状態を調べ，乳養期の初期における
胃嚢状態が爾後の発育，消化生理機構iζ及ぼす影響を本試験の結果より考察すれば次の如くである.
A)反第胃の主主張経過およびその機能 反事事胃のX線観察結果を Figs:25~28 fC示した如く，胃袋状




































Dilation rate of the spindle of rumen 1) (%). Table 31. 
Age in weeks 


































































































Table 33. Dilation rate figures of the transversal axis of rumen'). 




































に胃嚢が小さいこと，腹部の深さが大きいためと判定される. 第 l胃嚢の機軸の拡張を Table32につ
いて見ると，第3群は顕著に大きい.すなわち第2週令時に背部嚢は腰椎の約9割の長さに拡張するが，
第 4 群さは 6~7 割に過ぎない また第3週令時以降では，第3群は腰椎と略同長乃至上2倍以 1~にな
ったが，第4群は第4週令時;こ玉三つでも腰椎の 7割の長さに止まった.腹部実ごは第4群の第4週令時




横軸拡張指数を見ると，第4群は第 Ii恩令時1.5~1. 6倍，第 2 週令時約 2 倍，第 3 週令時2.3~2.5倍，
第 4 週令時2.4~2. 7倍になったが，第 3 群では第 l 週令時2.0~2.3倍，第 2 週令時2.6~2.8倍，第 3 週





Table 34. Increase in body weight， body length， withers height and chest girth at the 
final week of experimental period to those at birth. 
Gr川 o. I …o. I 附附m吋吋1唱砂g酔h…B川酬 1川川一一W引川川i江凶t出いh
KIl .A  ^ C町1 I 31 3. 4 ~5 10. 0"'" I 6. 0"'" 10. 5 
34 3. 2 1. 3 9. 0 14. 0 
35 3. 8 1. 5 9. I 12. 7 











































47% であり，第 4 群の約%最lこ過ぎない.第 l 群は出生後 3~4 日目より，また第 2 群は II 日以降では
第4鮮と全く同ーの飼養管理を行ったので，絶食および崎乳量不足の期聞における増体量が劣ることは



















No.31 ，. No.38 
y No.34 
4 6 8 9 
Age in weeks 








Tab1e 35. Growth rate figures of body weight， body 1ength， withers height and 
chest girth at the fina1 week of experimental period. 
Gい o. 1ωt No. I B山 eightI Bo…th IW…e町山 girth
1 ~~ !~l !~Z ! l~ !~~ 34 189 132 125 144 
2 ~~ ~l~ !~~ !~~ !~~ 38 206 135 128 142 
32 350 154 144 158 
36 359 156 144 151 
4 37 294 150 136 165 
43 251 149 140 157 





は何れも 2倍内外Jこ止まり著しく劣った.また体尺は第 l群，第2群が体高ご1.2-1. 3倍，体長，胸囲







Table 36. Growth rate of the goats in group 3 to group 4 (%). 
Goat No. 動 dyweight Body length I Withers height i Che吋 rth Age 
33 70.90 74. 71 96. 73 80.85 at 3 weeks 
44 74.18 70.71 93.46 80. 19 at 4 weeks 
46 85. 16 80.81 99.30 75.47 at 4 weeks 
第3群は第4群lこ対して体電，体長および胸闘の増加は著しく劣っている.すなわち20%間内送乳の
第33号，第44号が 1ヶ月足らずの短期間に体重，体長ともに25-30%，胸囲20%の発育低下を示した.
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Crude I N-free I Crude 
fat I extract I fiber 
75.39 ! 98.82 
74.33 I 98.97 




74.41 I 83.62 57.58 
74.83 I 81. 33 58. 29 
0.42 I ー 2.29! 0.71 
51. 73 79.77 i 62.55 
51. 48' 78. 30 ! 62.90 









早期の胃嚢拡張が摂食:培に及ぼす影響を検討するため， Tables 26， 27より各週令の摂食乾物量を算定
して Table38にえ示した.
Table 38. Effectof the stomach dilation on the amount of dry matter intake (g). 
6 weeks 8 weeks 
Group No.! Goat No. I一一一一一 1 一一一一!~~~. n~. ! Daily.am?unt ofl In.take per lOOkg I百五存瓦五瓦一日子丙函akeper 100kg 
一一 I竺生竺一一上 bーodyweight -1 . intake body'weight 
I 34 I 竺仁| 久134 m 下三，684
2 35 257 4，179 ム子ード 5刈 2
| 36 1 m- 1忌o 332一寸-7，iO
41371205μ40 368 3，556 
l43lm7 川
45 222 2，792 
第4鮮の乾物撰食量は第6週令試験では体重 JOOkg当り 2.2-2.8kge，また第34号は 4.1kg，第35
号では 4.2kgであり，第4君卒中段少の摂食量であった第37号の1.9倍量に相当している.第8週令誌験











































































































































































































































































X ray observation of the capsules') swallowed down into stomach 
from 2 to 4 weeks of age. 
Table 40. 
l;;[: 

















Sum total 95 35 
5 
J 19 13 




4 o! 19 
6 1 13 
O! 9 I 28 
O! 0 I 35 
10 I 10 I 95 
- ! 40. 00 - r 40. 00 • - • 20.凹
- 20.00 i 一， 60∞j肌 00 13印
50. 00 I 40. 00 ー 10.00 ，ー 90.00 : 29.47 
50. 00 I 60. 00 40. 00 90. 00 一一， 36.84 
Table 41. The place of deposition of the swallowed capsules during the suckling period. 
ll … Portion of tomach " 1 12 
Rumen 10 I 1 I 
i:i切
'" .5 Reticulum 3 1 
M .. cn I ω" (1.) 1 .s百 Omasum 1 1 6 I 
ロ~ e-! Abomasum 1 I 7 z; ; u i 
!Total 15 I 15 I 
bl -;，: Rumen I 66. 67 I 6. 67 
・二 ';"1 Retκulum 1 20.00 1 6.67 句注~ i .1.'¥"I..1l..-U J.U J.H I..V. vv I;ヨ Omasum 6. 67 Iω.00 



























乳養期の第 2~4週令時の仔山羊では，摂取した固形物の多くは第 3 胃に止まり，短時間後に第 4 胃
内へ移行するか，または第3胃に止まることなく第4胃内へ鴨下されることが確認された.
各週令時における各胃のカプセル数並ひI 全投与数iζ対する割合を Table40より算出すると Table
42の通りである.
Table 42. Relation between the age and the place where the capsules were 








































Rate of i 
swallowing 


















等58)は， 20~36日令の債でカプセ Jレを流動物とともに鴨下させた場合は第 3 胃へ，カプセルのみ犠下さ













なお投与物 No.6~No.9 は小麦粉に硫酸バリウム 30%を混合し，水を加えて練り合わせ，下記直径
の紐状にし，蒸し器で加熱した後一定の長さに切断して供試した.その形態は No.l，No.2は太く短
く， No.4~No.8 は細長く，また No.9 は球状の団子である.
試験は乳養期の山羊が各今 1ヶ月令fC達した日lζ，No.l， 5ヶ， No. 7， 5ヶ， No.9， 1ケを機下
Table 43. 
反主弱胃の栄養生理学的研究






7 8 9 
7 7 10 10 
7 
? ??

























Pl. 5， Figs. 31，32に示した.











Table 45. Observation of the capsules swallowed down into stomach on the 
5th day after weaning1). 
Portion i 
































20 15 I 20 I IO I 10 I 25! IO 



















日市乳期における授与物の各胃への甲車下数は Tab1e441こ示した如く，投与物 No.9は総て第 l胃，第
2胃に喰下した.また No.1 さは第42号が2ヶ第 I胃に，また No.7は第39号が lヶ，第3胃であった
が，その他の山下ごは総て第4胃iこ甲高下した No.1は全投与数の 8%が反努胃内，また No.7では 4






















































なお第I法(供誌山羊第10，15， 16号).第E法(第14，17， 20号)は第2，4週令および 2ヶ月令
































Text-fig. 4. The course of ingested milk. 
Course 1. Sucking milk through a nipple 
Course I. Drinking milk from a bucket 
Course lI. Drinking gruel milk containing a large amount of starch 
from a bucket 
Course IV. Sucking milk by meanS of a suckling pail 








Table 46. Time and numbers of deglutition for feeding 500 ml. 0fmilk. 
Feedin直 I ~ . ~_ • Time of i Numbers of I 
IMJ|G国 tNo. Age 出glutition1州 ;ti~io;; I Porti…fsωmach 
n I ..filn. r-.sec. I 10 I at 2 weeks i 2.......-540~~. ! 593 Abomasum 
15 4 weeks 1 -36 244! Abomasum 
16 2 months 1 -18 221 Abomasum 
14 2 weeks I 1 ー 15 132 1 <1') Rumen， reticulum • ~~ and abomasum 
I 17 4 weeks ← 48 64 I Rumen， reticulum 
20 2months I ー2756 I Rumen， reticulum 
II 4 mon山 12 ー II 183 Abomasum 
阻 1n .t il n ()~ nn.~ 12 4months 2 -35 205 Abomasum 
IV 
15 7 months I 2 -08 357 Abomasum 
107 months I 2 -20 ! 324Abomasum 
15 6 months I 1 -25 215 i Abomasum 
V 18 6 months 1 -30 228 I Abomasum 













各吸飲法による胃内鴨下部位と礁下量との関係を考察するため， Table 45より I鴨下量を算定して
Table 47に示した
Table 47. Relation between the deglutition amount and the course of ingested 
milk into the stomach 
Amount of 
Por伽Mω刷仙t“i… fs ωma舵叫ch i a 州 u凶U山tU1m0 n i A g伊e i 附
i 8.9凹3m!. at 2 months I 20 ，reticulum I ~ n， 
7.81 4 weeks I 17 
Rumen， reticulum， 
L'LLUAu i379|2W田 b r 14 aoomasum 
2. 73 4 months E 1 
2.44 4 months E 12 
2.42 7 months IV 10 
2.33 6 months V 15 
Abomasum 2.26 2 months 16 
2.19 6 months V 18 
2.05 4 weeks 15 
1. 40 7 months IV 15 
0.84 2 weeks 10 
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り，窒素代謝が異常に克進していることを確認し，自白報の試験と一致した.







































































試験は朝の飼付時lこ染色燕麦 100gを濃厚飼料に混合して与え，摂食 10分後に第 I回の胃内容物の採
取を行い，更に第 l同採取後2時間 4時間， 6時間， 24時間， 48時間(2昼夜)， 72時間(3昼夜)，























96 9. 10 
120 10. 23 
144 7. 14 
168 9.22 
大 谷 勲
Amount of dry matter and stained 0唱tparticles in the rumen contents 
(g/l00g rumen con白nts).
l「口コ;門崎S臼加悩門γta凶叫叩a訂でずi「γf吋 IωOm叫 20m叫山 4……O~t ， I and over I and over I and over I and over I and over! 50mesh particles 
1. 6600 I 1. 4370 I O. 1837 I 0.0221 I 0.0173 I ー|
1.5268 1.2827 I 0.1512 I 0.0802 I 0.0127 I --
0.9730 I 0.6747 0.2733 I 0.0206 I 0.0044 
1. 1725 0.5455 0.5437 0.0821 0.0012 
1. 2212 0.2351 0.4557 0.3297 0.0930 0.0734 
0.8199 0.2444 0.3879 0.0804 0.0213 
0.2816 0.0400 0.1461 0.0286 0.0524 








Tab1e 49. Percentage of stained oats to tota1 dry matter in the rumen contents. 
Hours after I "~ n ~ n. .n _n! nn 
feeding |l/6I 2 ! 4 I6 I M I ~ 1 72 I %I 120 
8凶吋削， 15.92! 14ω13.74 I 13.25 I 12.32 1 7.61 ' 2.66 1 1. 17 0.42 













o 2 4 6 24 68 72 96 120 14 
Hours after feeding 













































































































染色燕麦の採食時における UFl.~得は粗雑ごあり，摂食 10分後では 10目筒を通らぬものが殆んどそ占めて
いたが，時間の経過とともに次第に10日筒以上の燕麦存は減少するのに反し， 20日餅， 30目簡と細かく
磨砕きれて行く推移が明らかに認められる.摂食24時間後には 20同箭以上のあらい繊維片は 56.56~告で
あったが， 48時間後29.81%になり， 24時間後の約%量lこ減少するのに反し， 30日節以上のものが47.31
%を占め， 24時間後の約2倍量に増加した.同様に72時間後は前日に比べ30日筒以}ーが約%景72占めた


















て採取した.すなわち外径 5~6mm のカテーテルの先端約 5~6cm をゆるく轡曲させたものを口腔










Numbers of cha汀"sin the rumen and abomasum contents after stained oat feeding. 
I Ru叩r即I
Iωo mesh 2却omesh 30 mesh 
and over and over and over 
マ I ~ I ~ 
IYz 2 2 
2 I 2 
3 23 
6 I I 
Abomasum contents (20g) 
20 mesh 30 mesh Less than 



















Observation on the passage of stained beet pulpl) from the rumen to the abomasum. 
Hours after feeding 
瓦 1-1ι1 2 
| 什 | 十 | 十 | 
Abomasum con回 ts I H↓ l 十 +十 | 
Remarks. 1) : comminuted to 50~60 mesh. 
2) 制:exceedingly large amount 
十 : large amount 











3) 第 l胃内容物と第4胃内容物の飼料片の磨砕!変の比較摂食後の時間の経過に伴う第 l胃内容物
の磨砕状態および胃内より流出して第3胃を通り，第4胃lと移行した飼料片の形態を調べるため，第36
号を用い，朝の飼付時に濃厚飼料 300g，乾草400gを給与し，摂食後30分， 1時間， 2時間， 3時間，



























































































































B)考 察濃厚飼料の給与の形態の相違による第l胃内容物の第4胃への移行状態を Tables51， 































































































































































































と同燥に試料を剥製し，試験'd得に入れて宵内lこ挿入し 3時間 6時間， 12時間， 24時間， 36時間お




































































































































































































Remarks 1) into which lupine hay， enclosed in the experimental tube， was put 
2) lupine added water was maintained at 380C 
3) comminuted to 50~80 mesh and then water soluble nutrients were taken off 
j慮紙を用いて行勺た誌験結果は Table56の通りである.
Table 56， Changes of cellulose of五1ter pa per in the rumen (%)， 
Hours after 
putting into I (Before) I 3 
rumen 
6 12 24 36 48 










察するため， Table 55より無水物中の各成分として換算して Table57 fと示し，また飼料成分の時間的
変化を Text-fig.6fC示した.
Changes in composition of lupine hay in the rumen and incubator 
at various hours (% on dry basis). 
lcmde1l山Crude fat protem _. ---._. I extract 
96. 92 I 17. 08 I 4. 29 I 35. 27 
24.38 5.5θ31. 41 
27.94 8.85 25.34 
33.71 9.39 19.75 
40.0711.42 13.67 
96.02 17.21 3.98 35.14 39.69 3.98 
96.66 17.24 4.47 36.96 37.99 I 3.34 
96.82 17.35 4.17 37.09 38.21 I 3.17 
96.74 18.06 4.39 36.82 37.47 3.25 
I Crude fiber I C山 sh













Changes in composition of lupine hay. 
Crude ash 
r:;;.-::::.__S.":ニー~-=-一一ーム一一---Crude fat 
一一← 一一ー 一ー ーー トー 一一一・Crudeash 















~.8 ぷ口 l 
l通.ニ:iI 







? ? ? ?









1こ対する挿入後の成分変化割合より，各成分の消化率そ Table55より算出して Table58 Iこ示した.
Table 58. Digestibility of lupine hay in the rumen (%). 
Hours 叫er i Drv ! Or σ町叩a剖mc
put口tmg ~tter -;;;~tt~~-
mto rumen I 
12 1ー.00 0.70 
24 .-6.56 I 1. 97 
2.65 
Crude 
protem I Crude fat i山 lC吋 l ~:.~~l~o._，~"_'4. u:_~~_~ I Crude ash extract fiber 
-42.74 -30.30 
-63.58 ー 106.29
-97.37 j -118.88 36 
48 
1ー.88 





13.46 I -22.48 
18.37 I -62.87 
21. 80 I -84.04 






Table 59. Rate of disappearance of filter paper in the rumen (%). 
Hours after I 
put同 mω3 6 12 24 36 48 
rumen 










( 2)第 2 試験 反弱胃内における飼料成分の変化を飼料に硫酸ノすリウムを混じて給与し，硫
酸バリウムを指標として調べた.
A)実験万法生後 I年以上を経過した ILJ芋第8号(昭和28年3月25日出生，体哀28kg)および第
9号(昭和28年3月10日出生，体重 25kg)を用い，昭和29年4月24日より 5月8日に至る 15日間を，
予備期10 日 (4 月 24 日 ~5 月 3 日)，本試験5日 (5月4日-5月8日)として詩験を行った.
飼養法は小麦礎400gおよびビートパルプ400gに給与量の 3%に当る硫酸バリウムを飼料によく混合
し，朝の飼付時に給与した.
第 l胃内容物の採取を摂食10分後に行しりその後更に 1時間， 2時間， 4時間， 6時間， 12時間およ










Table 60. Composition of feeds and feces (%). 
lMOIト 1Dry P2amc|crMelい IN咋r叩ベ山 1hS04ture ， ma町rima町~~Iprotein!加 iextract 五ber1 aぬ protem
Wheat bran|ll.32i88.68l83.8l i 13.9414.55157.1818.1414.87|ll.581 
Beetpulp 114.22! 85.78183.20 1 7.941 0.99 i 56.94 i 17.331 2.581 7.021 
乱1i文edfeed') 1 2.40 87.60 1 81. 07 ! 10.62 1 2.69 1 55.39 I 12.37 I 6.53 1 9.03 1 2.59 
FecesNo.8 110.29189.711，68.93' 9.561 5.73136.22117.42: 20.781 8.371 6.94 
FemN09!1148!885217007i 104216161353711812118.45! 9.31 i 7.45 
Remark 1) : wheat bran 48. 5%， beet pulp 48. 5%， BaSO， 3% 
本試験期間中における各1平の摂食後の各時間に採取した胃内容物の分析結果を Table61に示した.
Table 61. Composition of the rumen con ten ts (%). 
Goat Ho--|Drv|o開 nic1 Crude I Crude N-free 1 Crude 1 Crude Pure 
Nolk吋i;ピmatIer matter I protein I 加|側聞tI fiber ash: protei 
8 
! : l「J!日ι;:iU誌;tj:;ji:;j:; :; [;:j;:i; l j;:l1 j;:2日乱日;;:日勤;;::』liし[; 
3 6 87.81174.11 21.25! 4.89137.5610.41 ， 13.40113.00' 1.46 
l口2 l UEU::1;ZI臼E3引lか ;:2口!f日コ:1:9目5引| 5::コ12O凹3I 江 l : 7 8 1 1 : 1 3 1 6 1 l : 5?
% I 87.41 I沌 18I 20.53 I 5. 15 I 40. 18 I肌 32I 1. 23! 13. 02 I O. 94 
1 I 88. 33: 75.86: 20. 29 I 5.84 I 39. 28 I肌 45I 12.47 ¥ 13.ω0.98 
9 4|8816im3m64!5271380311139|ω[1324i 12: 
Table 61より各採取時ω胃内容物の bariumratio田)を算出し，摂食後の各時聞における飼料成分の
変化割合(第l胃消化率)を算定して Table62に示した.




Table 62. Changes in composition of the rumen contents at various hours after feeding 
(Digestibility of feeds in the rumen by barium ratio method.) (%). 
Goat l Hours |Drv;orzanic|Crude N;.t I ~ af~~r m~;t~r ~~;t~~~~ r~::ì:':'~ ate matterI protem . i feeding ...~..~. I ...~..~. 
7.23 i 7.34 1 5.81 
2 13.18 14.38 i 13.85 





















4.48 5.22 -8.76 3.11 
9 
2 14.01 1 15.19 11.31 15.51 
4 24.19 ! 25.64 24.40 22.99 
6 30.51 I 32.22 24.13 23.72 
12 36.70 39.66 34.94: 27.37 



















侵食 1時間後は各成分ともに殆んと変化がない 2 時間後では1I~17% の減少に過ぎない 4 時間後
頃より各成分は著しく減少の傾向を示し，また成分聞に次第に差が認められる様になり，とくに口J溶性
無窒素物の変化が顕著であった.更に時間の経過とともに各成分は減少し，侵食24時間後では乾物40~




60 一一一一一一 Crudeprot引 n
































_ .No. 9 








4 6 24 3 
Hours after feeding 
Text-fig. 7. Disappearance of crude protein， nitrogen free extract and crude fiber in the rumen. 
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粗繊維では可溶性無窒素物l乙比べ緩慢な減少経過をとったととは，胃内微生物の作用を除々に受けた














摂食した飼料の消化率と第 l胃内における消化とを比較検討するため， Table 60より bariumratio 
を算出し，濃厚飼料の消化克容を算定して Table63に示した





































法により，クソレコースおよび尿素を与えた.給与前，給与後30分， 1時間 1時間30分， 2時間， 3時
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200mlに体重 Ikg当りの量を溶解して吸飲せしめた.なお尿素は体重 Ikg 当り 2~5g では吸飲を嫌
う傾向があったので，粉乳10%液に溶解して与えた.またクソレコース吸収試験の際に単胃動物の吸収状
態と比較するため，家兎第 l号(体重2，280g) ，第2号(体重2，620g)の2頭について， [j1二と同様に
試験を行った.
給与法による試験終了後，第 I'1寺内吸収試験を第 l号，第2号の 2lfJiを用いて行った.
第 1号は第 l胃痩管を設け，痩管より胃内容物を完全に取り出し，胃内を微温湯で洗糠し，水分を排





よび尿素 Igを微組湯 50mlに溶解し，カテーテ Jレを用いて第 l胃腹部獲に投与した. なお山:'('は試験
中横臥を禁じた.









濃厚飼料に体量 Ikg当りクルコース 3g，尿素 Igを混合して与えた際の血糖景および血中尿素窒素
量を一括して Table65に示した.
Table 64. Blood sugar and blood urea concentration after feeding (mg/dl). 
Goat No. 
Hours after 一一 一一一一一
2 6 
feeding 一つ BI両両面子-i -I而而瓦一
Blood sugar ~~~:~~::~a Blood sugar --- ---0--- mtrogen 
(Before) 64 14.6 55 12.5 
弘 66 14.5 53 13.7 
65 13.9 54 14.0 
IY2 59 14.3 56 13.8 
2 64 14.5 54 14.0 
3 64 14.7 53 13.5 
4 60 14.0 52 13.2 
6 59 13.5 50 14.0 
24 66 13.8 54 13.7 























































































































Table 66. Blood sugar and blood urea concentration following solution of glucose 






































































































? ? ? ? ? ? ? ?
?
? ?
Blood sugar and blood urea concentration following solution of glucose and urea feeding through a nipple (mgjdl). 






















































































































































































































































































85! 97 I 19.3 
78 1 100 I 79 9390 102 1 1仇71 106 9.3 
山 l…|山




64 24 1 
3gjkg glucose 
6 
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Table 68. Blood sugar and blood urea concentration following solution of glucose and urea 
applying directly to the rumen wall after removing contents completely (mgjdl). 
Hours Goat No. 1 Goat No. 2 ours 
ぷむ_I Blood叫 ar iBlood urea nit岬 n[ Blood叩 r IBlood urea nitrogen 
tration I Concen- Rate I Concen-: Rate I Concen-1 Rate I Concen-I Ra臼
tration 五gures Itration1 figures tration I figures I tration figur自
由加)I 72 I 100 I 12.2 100 70 I 100 I I・5 1 100 
% 105 I 146 I 29.7 I 243 i 123 176 I 32.4 I 282 
1 114 I 158 I 33.8 I 277 155 221 34.5 I 300 
1% 104 144 30.4 249 134 191 39.6 344 
2 99 I 137 1 32.5 266 125 I 179 i 41.0 I 366 
3 87 121 31. 1 255 98 I 140 I 42.5 I 370 
4 I 72 I 100 I 30.7 I 252 i 78 I 113 I 42.8 I 372 
6 73 I 101 132.8 269 I 73 I 104 I 43.2 I 376 
Dose Igjkg glucose O. 5gjkg urea 2gjkg glucose Igjkg urea 
( 3 )考 察 血糖，尿素は何れも血中常在日立分であり，飼養状態等による変動が考えられたので，
誌験飼料を給与した際の摂食後の時間の経過に伴う血糖量および血中尿素窒素量の消長を考察するた









ro I - !.、， _.... 
一一一一一Bloodsugar 










Hours after feeding 
24 
Text-fig. 8. Effect of feeds on blood sugar and blood urea concentration. 
摂食後時間の経過による血糖量の消長は，第2号最高値 66mgjdl，最低値 59mgjdl，第6号では同
じく 56mgjdl，50mgjdlであり，第6号が僅かに低G){I直を示したが何れも変動は少ない.




体重 1kg当り 3gを投与した際の血糖値の時間的推移を Text-白g.9に示した.
クソレコースの給与による血糖値は，濃厚飼料に混じて与えた場合および溶解して岐飲せしめた場合は
殆んど差異が認められないが，乳首でl投飲せしめた場合では明らかに異なった様相を示している.すな
わち体重 1kg当り 3gの混合給与では血糖値に何等変化がなく，また体主主 1kg当り 3gおよび 5gの









-一一一Feedingfrom a bucket 
一一一ーーーーー Feedingthrough a nipple 







Hours after feeding 









投与の場合に血糖値が上昇すると報じている BELL等町立牛で体重 1kg当り 8gの投与で静脈血の血
糖量の上昇を認め，また DOUGHERTY等33)は，牛および羊で同じく 3.7gの経口投与では上昇が観察さ




速な減少経過をとり， 2 時間~3 時間後には殆んどの山羊が正常値に復した.



















および 5g在日及飲せしめたが障害はなかった t毎場等同は尿素の水溶液が第4胃lと入ると， ，急百設な神経







































































































Vo Y， 1 lY， 2 3 4 6 
Hours after feeding 


















2) 第 l胃内吸収についての考察第 I胃援に塗布および胃内投入によるグルコ{スの吸収を考察す
るため Table68より血糖濃度の時間的推移を Text-fig.I に示した.
グルコースを体重 1kg当り 1gを胃墜に塗布した第 1号は，塗布前 72mgjdlであったが，塗術後 1
時間目に 114mgjdlとなり， 158%培加し 4時間後に常債に復した. また 2g間内注入の第2号は第
1号に比べ，血糖量は急激に増加し，注入前 70mgjdlが 1時間後に最高値 155mgjdlとなり， 221%の
増加が認められ，両山羊ともに同様な推移を示した.また血糖濃度の推移は家兎のク Jレコース投与試験
結果lとよく一致した.とれにより第 l胃壁よりクルコースの吸収が速かに行われることが確認された.




尿素の第l宵吸収について考察するため， Table 68より血中尿素窒素濃度の時間的推移を Tn:t-fig.
12に示した.
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尿素を胃壁主主布の第 l号(体重 1kg当り 0.5g)i-.J:塗布前 12.2mgjdIが塗布後30分 29.7mgjdlに増
加し， 1 時間後に最高値 33.8mgjdl となり，爾後殆んど減少することなく推移し，何れも常値の 249~
269%の高濃度を持続した.胃内注入の第2号(体重 1kg当り 1g)では注入前の 11.5mg/dlが注入後
30分に 32.4mg/dlとなり，常{直の282%の増加を示し，爾後時閣の経過とともに漸増する傾向が観察さ
















( 1 )実験方法並びに結果 完熟に達した去勢午1:1[千，2頭を供試し， ml胃内容物を朝の飼付前にカ
テーテjレを用いて採取し，織も虫数をプランクトン計算板を使用して算定した.
























July 1 2，596 I Normal 
3 2，464 /ノ
5 2， 727 Thick 
8 2， 798 Normal 
10 2，874 Thick 
Average 2，692 
i Wheat bran 















B) 繊毛虫休の組ìJ~ ぜF びに虫体蛋白質の人工消化試験 純粋分離した繊毛虫体の分析結果を Table
70，こ示した.
Table 70. Composition of infusoria separated from the rumen contents (%). 
lMOISturel Dry ト organiclpr附(Hlatter matter I orotem 
Infusoria i 瓜 49! 89.51 86.69 I 38.29 

































エーテ jレご脱脂した試料 0.4~0.5g にペプシン 0.2g，蒸溜水 96ml ， 25%塩酸2mlを加え，3rCの
定温器中に24時開放置し， 25%淘酸 2mlを追加し更に 24時間放置した後調過し，残澄中の窒素を定量
して算出した.その結果は Table71の通りである.
Table 71. Artificial digestion coefficient of the protein in infusoria and 
various feeds by pepsin ( % ). 
Crude protein 
?? ?????????????? ?? Digestion coefficient 
Infusoria 38.29 32.03 83.65 
Casein 82.76 81. 88 98.94 
Fish meal 50.59 45.75 90.43 
Soybean oil meal 40.75 38.29 93.96 
















2) ペーパーケロ 7 トグラフィー93J102) :ペーパークロマトグラフ装置(東洋諸紙製C号器)を用い，
一次元およひ‘二次元上昇法を行った.
一次元上昇法は東洋鴻紙 No.50一次元用漏紙 (3x40cm)のー附より 5cmの点1こ宅細ピペットで
試料を付者せしめた後，展開を行った
二次元上昇法は東洋鴻紙 No.50二次元用濃紙 (40x 40cm)の一隅より 5x 5cmの交点に試料を付
着せしめた後，展開を行った.
展開溶剤は， (1)フェノー ル， (2) つェノ，ール(フコノール4部十水l部+0.1%アンモニヤ)， (3) n 




Table 73. Amino acids contained in infusoria and its Rf values with paper chroma togra ph y. 
とごご Soluv玩下一ー土一一=一一-7一一一一一二 で土二一_ ----. --I Phpnnl Phenol I n-Butanol， acetic acid -._ eo f 1 1 ._， .u¥..J.._vJ. 
hinoac正二三J J (吋dedammonia) (4: 1) 
Alanine O. 54 ~ o. 58 O. 56 ~ O. 60 O. 38 
Valine o. 74 ~ 0.78 0.81 0.52 
Leucine O. 85 O. 86 o. 67 
Isoleucine 0.86 0.87 0.61 
Serine O. 30 ~ O. 32 o. 34 o. 26 
Threonine O. 50 0仰 0.32~ 0.36 
Glutamic acid o. 18 ~ 0.22 o. 27 ~ 0.29 0.31 
Cystine O. 15 ~ O. 19 0.25 O. 13 
Lysine 0.43 0.80 O. 16 
Arginine O. 50 ~ O. 55 o. 83 O. 23 
Tryptophane o. 80 O. 77 0.32 
反事事胃の栄養生理学的研究 279 
て示すと Table73の通りである.











があり，夏期51.90%，冬巧 37.43%，また可溶性無窒素物 37.25% (夏)， 51. 20% (冬)と報じており，
本試験の虫体組成は略一致した数値を示した.
繊毛虫体蛋白質の消化性について，ぺプシンによる人工消化試験結果を Table71 に示した通り，






第 l胃内容物 1mm3当1)Entodinium属 1，000イ同体楼息する場合，粗蛋白質含量は O.164g/dlとなり，














































(3) 第 l胃に甲車下した食塊は摂食後4時間頃より食凝中の各成分が著しく減少の傾向を示し， 24時間
後では乾物約4割，粗蛋白質約4割， TlJ溶性無窒素物約 5~6 需jおよび粗繊維約 3 割が第 I 胃より消失
した
( 3 )第1胃内の吸牧に関する試験特に給与法の相違が吸牧に及ぼす影響








(3) 体重 1kg当り 1gの尿素を水に溶解して飲ませた場合は中毒死したが，同じく 1~5g を乳首で
飲ませた場合では何等障害が認められない.
尿素が第 l胃で急激にアンモニヤに分解され， F雪Ii，'fより吸収され， .1仇中アンモニヤ濃度が高まり，こ
れが尿素中毒の原閃になると推測される.










(2) 繊毛虫体組成は有機物 96.85%，粗逗円質 42.78~色，粗脂肪 5.80% ，炭水化物 48.27% ，粗灰分
3.15%および純蛋円質40.74%であり，虫体蛋白質の人r:消化率は83.65%であった
(3) 宵内容物中の繊毛虫体蛋白質量は 1mm3当り Entodinium属 1，000例体惚息する場合， O. 16gjdl 
とあり，Di戸lodinium属は Entodinium属の約5.6倍量の蛋白質を含有する.



















( 1 )実験方法 供試動物は同腹の牡山羊2頑と，生後自然H市乳を行い， 1ヶ刀令時より誌験
に用いた.
試験は 2期を設け， 1期は慣行のバケツ日南乳法により，また他の 1n:Bは乳首崎乳法とした.試験区分
は予備期 7 日間(第 l 期 5 月 8 日 ~14日，第 2 期 5 月 24 日 -30 日)， 本誌験期7日(第 1期5月15日~
21日，第2期5月31日-6月6日)，補食期2日間(第 1期 5月22日-23日，第2朋 6月7日-8日)
とした.第 1期に第l号は乳白日市乳，第2号さは普通H甫乳を行い，第2期三は箔 1f"I'普通晴乳，第2号
乳首口市乳iとより試験を行った.
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( 2 )実験結果 本誌験期間中の摂食量および風乾糞量を一指して Table74に示した.




]竺竺takそ !Air driedj竺竺!些坐)_1 Milk feeding 
feces I T ••• ，~. method Hay .LLLO Initial Final milk "U] I ...u. • "'U' 
7， 100 g I 707 g i 382.8 g 1 5.98 1 7.00 1 nipple 
7， 800 1 555 282. 4 1 6. 63 1 7. 50 open bucket 
日 00 1 646 I 356.6 7.70 1 8.50 1 open bucket 




Remarks. 1): Each period consisted of 14 days. This permitted a prefeeding period of 7 days， 
followed by a 7-day experimental period. 
2) : from 37 to 43 days of age 
3) : from 51 to 57 days of age. 
供誠飼料および風乾糞の分析結果を Table75に示した.
Table 75. Composition of feeds and feces (%). 
iMms-|Dry|Organic|ωe ICr吋山 iCrude 'Cru刊Pure
tu町 matterI matter Iprotein I fat I extract I fiberash I protein 
Period. 1， milk I 87.74 112.ぉ 11.44 1 3.39 1 3.35 1 4.70 1 -• 0.82 i 3. 19 
Period. 1， milk 87刊 I12.51! 11. 66 I 3.60 I 3.30 I 4.76 I ー o叫 3.40
Hay') 11. 76 I 88.24 I 81. 57! 16.88 I 4.66: 35.印 I24. 34 ' 6.67 I 10. 55 
Period. 1， feces No・l'12ω187.311 75.301 14.2314.361 33.29123.42 !12.011 11.70 
グ N02197919025!82341 166914371253113597179111523 
Period. 1， feces No.l 11. 21 I 88.79， 76.93， 16.16 i 4.36! 28.89'， 27.52 ! 11. 86 i 14.56 
/ No.2: 10.98 i 89.02! 75.77 1 15.57 1 4.55 1 33.44! 22.21 113判 13.06
Remark. 1): chinese milk-vetch hay 
Tables 74，75より俗期別の消化本を算定すれば Table76の通りである.
Table 76. Digestibilityof feeds (% ).
I Goat Drv Organic I Crude I Crude ! N-free I Crude Pure Period ~':;'''''''' .l，JJ.' '-'.l 5.~ J._.lJ.v "-_. <J. ...1，.1.'- ....:_ ..1".1.. .1."1-..1...... ... J. u .
I No・ matter matter protein fatextract fi ber protein 
1 77.63 I 79.24 i 84.87 93.94 78.26 47.90 I 85. 12 
2 82.37 82.71 i 86.84 I 95.70 87.34 24.81 86.01 
1 ~ ~~.~~ ~~.~9 ~~.?~ ~~.~~ ~~.~~ ~~.~~ ~~.!~ 2 80.58 i 82.21 i 86.40 I 94.50 ' 81. 29 i 55.4586.54 
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Influence of milk feeding method on the amount of hay intake. Text-fig. 13. 














Table 77. Comparison1) of digestibility of feeds in two different milk feeding methods (%). 
Goat Dry Organic Crude Crude N-free I q_~ude Pure 
No・ matter ma町 r protein fat |extract fiber protein 
1 -3. 70 -3. 36 i -1回|一1.31 I -6.63 I 10.31 I -1. 00 
2 1ー.79 ー0.50 ー0.44 I 1ー.20 i -6.0530.64 i 0.53 
Remark. 1): calculated as follows， Digestibility in nipple feeding (%)ー Digestibilityin open 
bucket feeding (%). 
























































磨をチューブから強く押し出すが如くに，第 1胃に圧出する.その状況を Pl.7， Figs. 44~47 1こ示した.




Tab1e 78. Observations of prehension and deg1utition under the feeding of various feeds. 
Feeds 
IAmount')1 Goat' 。ffeed 
No・ Ii~take 
! Per one deg1uti加が) Bo1us 
Time Of2) 一一一一一 | Number Time of Size4) 
prehenmn!Ofmashcbi mastlea-i d1ameter× iwe培h刊
|tlOn tion 1ength I 
8 41 g ; 3min・20sec. 49. 7 J 18. 8sec・i2. 4 x 6.1 cm， 93. 1 g 
Wheat bran _:; ~~ ~ ~': ~;:'. ~ I :.，:': ! 50 I 37 i 4 25 35.5' 25.7 I 2.1 x 5.7 81. 2 
21 3 58 42.0 i 21.9 i 66.4 
3 40 38.9 19.5 86.5 Rice bran 
8 7 ， 2 08 38. 5 1. 0 ー i24.8 
Barlev bra 
1 ~. uu ! 50 10 I 3 42 56. 0 21. 3 ← I 36.5 
8 I 62 I 1 54 22. 0 10. 7 ! 3. 4 x 7.3 ; 11. 2 
Soyb白川ilmeal 50 1 54 2 25 1 24.4 : 132 !26x55 1 1024 
8178132435.6i 18.213.2X5.61 127.9 
Ground corn _:; ~';: 50! 36 I 2 16 28.3 12.8 2.5 x 5.2 63.2 
R悶 straw 8 i 20 I 2 56 51. 2 I 17.2 : 3.5 x 1. 1 72.5 
(3cm.10時) 50 24 I 3 26 53.6 I 18.0 : 2.8 x 8.8 j 77. 6 
Ricestraw 8 28! 5 51 89.2 34.1 '3.0xI2.4 i 11.4 
(30cm. 10ng) 50 20 I 6 50 93. 7 39. 0 2. 6 x6.8 78.8 
8 37' 6 37 71.5 I 39.5 : 3.0x 9.2 I 91.1 
R円 r叫 hay 5O 405491864|33728×107|1089 
29. 8 17. 7 3. 0 x 9.0 I 279. 1 




144 ! 3 
06 
43 ? ? ? ? ?
??
C10ver， hay 
Remarks. 1) 10 bo1uses， 2) : when 10 bo1uses were degluted， 3)，4): average 












Table 79. Percentage of salivary secretion， moisture content 0f feed and bolus (%). 
悶印s ! Y t i 同凶川h制制仙l日h…i竹V Moisture content 
Feed Bolus 
8 I 127.07 1255 61.98 、，yheatbran r~ I :-:-;_. ~~ 50 I 119.45 12.5560. 72 
8 i 216. 19 11. 10 72.27 Rice bran r~ 50 I 198.28 11. 10 70.98 
8 I 254.29 12.15 76.00 Barlev bran c~ I y u，aH 50 265.00 12.15 76.27 


























、.~~_()unt of bolus (g) -Amount of feed intake (g) Remark. 1): :_，~::C---- -- -::~_-= _¥"'.'--0 :_---7~~-::'::-- :~，~---~----_..~ 'b_J x 100 























( 3 )考 察 各稀飼料の採食時における食塊の甲車下状態を観察した結果より，食塊のI燕下は胃収
縮運動と一定の関連かあり，胃運動周期の特定の段階にのみ行われることが確認された.すなわち第2
胃，第 I胃の運動周期の休止期に限って，噴門より第 l胃前庭部へ圧出される.従って食塊は総て第 1
胃に鴨下され，第2胃への嘱下は認められなか勺たが，食塊は瞭下直後lこ起る胃収縮運動iこより胃内を
移動し合l:'l，混合援作される聞に既存の胃内容物中に没入した.














当りの採食時間， GI'1.崎同数および時間，また単位時間当1)の摂食量，日目a爵同数を算出して Table80 に
示した.




lGoat ←恥 l恥 u竺 PT竺
No. Time of I Number of I Time of I ~ " I Number of "~HW~~ ，~' 'HH~ ~， Feed intake I
p戸re出he叩nsion masはU正ca抗t旧nl' ma出sUcat
8 ! 8min. 08が町ec. 1し，?I? 7min. ~8ポsec. i 12.3g 15珂9 
I 50 I I 56 959 I 1 35 8. 4 83 
8 18 53 











8 !30 29 5，114 !26 1 3.3 210 
Barley bran 50 i 37 O 刷 o I 35 3O 2: 7 i 58
! 8 I 3 04 
Soybean oil meal' 50 4 29 354 I 2 53 452 i 4 04 
32.6 123 
22.3 111 
8 I 4 22 
Ground corn I 50 6 18 
456 I 3 53 
786 i 5 56 
22.9 117 
15.9 133 


















Table 81. Effect of the various roughages on prehension and mastication. 
Goat I Per 100g intake Per minute 
No. I Time of Number of Time of I ~ ".' I Number of L ....~ ~. ..~...uco ~. L ....~ ~. !Feed intake
I prehension 1 mast1cat1on I masticationI L ~~~ ....~~~ I mastication 
ロ11n. ~^sec. I '"' ~rA • .filn. n.r.sec. I 耳!~~c_~ S;~~~~ ~~ ~ ;UUU' ;~~~~. ! ~， ~~~ ~ ~UUU. ~~~~". ! ~. ~ 0 ; 2~ 
(3cm.long)50 14 18 2， 233 12 30 7.0 179 
Rice straw 8 I 20 54 3， 186 I 20 18 4.8 157 
(30cm. long) 50! 34 10 4，685 I 32 30 2.9 144 
1， 932 17 45 5. 6 
2，160 14 03 
Feeds 





















を示している.すなわち禾本科乾草は宣科に比べ1.2倍の採食時間であり， !lg鴨同数では約 1~3 割程
度の朗加が認められた 単位時間当りの摂食量では，百科乾車が禾木科に比べ 4~5 割多く，まだ pgn爵
同数も百科乾草のじ場合に多い傾向を示した.青草について見ると，主科では採食時間が禾本科のが0~に
短縮し，同時に pÉ[ n雷同数も約 4 害J内外少ない.単位時間当りの青草摂食置は禾木科に比べ，さ科:土 7~
8習j多しこれに伴ってpgn爵回数は僅かに増加することが認められた.





Table 82. Comparison of prehension and mastication under the feeding of 
ha y and green grass 
Feeds Goat No. Time of Number of I Time of I ~ ，. I Number of ， UU~ V> : Feed intake 
prehension mastication i mastication i J.'Ccu l1Jld1¥.C I mastication 
Per 100g intake Per minute 
firn. n ~sec. t"lnn. .filn. t"¥(lsec 只|8 20 ・34 ・ 222 2"..... 03 ・ 4.9'"' I 109 
i 50 16 44 248 1 37 6.0 154 Rye grass， hay 
8 • I 14 i 
R同 r叫 grm150114531
108 1 04 





8113 48 202 19 Clover， hay 50 '12 03 194 10 
7.2 154 
8.3 165 
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Relation between moisture content of feed and bolus. 























































( 1 )実験方法 供試動物は生後2ヶ年以トーを経過した牝山羊2政(第1号， fjfi18号)を用い，
それぞれ 2m平万の床を板張りにした独房に収容し，敷藁を入れずに飼育した.
誌験は昭和32年10月15日より 12月13日至る60日聞を 4期に分け， 1期を予備期5日間，;jI:試験10日間
として行ー った.
本日A験iこ給与した飼料は小麦魅，米糠および稲藁で，稲藁は押切器を用いて 15cm，5 cm， 1 cmに
切断したもの，および粉砕機で10日節を通過するまで粉砕い粉末状態にしたものを用いた供試飼料
の成分は Table83の通りである.
Table 83Composition of feeds (%). 
I Mo時 Drv i Crude I Crude N-free i Crude Crude I Di~. 
Feeds U~';:;' ~ん i;'~民in|fat lextmtlaber ash l crude lT.D N. 
1 r-'~'~'" I ._. ，~...._~. 1 .._~. -'''! protem 
Rice straw ! 11. 97 I 88.03 I 5. 1 1. 52 i 38.48 I 30.40 I 12.52 0.82 I 39.51 
Wheat bran 10.58 I 84.42 I 14.16 1 4.61 56.50 I 8.62 I 5.53 11. 47! 67.25 












( 2 )実験結果 本誌験期間中における濃厚飼料および粗飼料の摂食景を Table84に，また
反舗について測定した結果を一括して Table85に示した.
Table 84. Amount of feed intake in each period. 
Goat No. 1 Goat No. 18 
Exp. 一一一一 一一一一
Date ..~_~~_ n :~_ n_~__ Form of '"'_ ~. n' IForm of period ~U.~ Concerト Rice Body. V;t;~ v. i Concen- Rice I Body ん。
一一-J f竺¥竺ravv止空宇lt stl竺土?とどtr竺i竺?とliih
l oct m;g gl 山 lrσlgi glMgl nn i~ I 7，000. 4，037 I ~-i - i::.' I 7，000! 3，304 i ~~i ~ ]I~~ァ-
29 I I 32.6 …ち 34.2 山昌
Nov. 4 I I 32.6 I " 33.0 i ~
Hi l JooJ引 tJ3cm円。刊一 tlm;-1'3 i .， ~~~ i " ~~~ I 33'.4 long I " vvv i ~VV I 32¥.2 
l Nov.191l131.51A.11133.5l r 
E I A人ペベ心河口j-(7…3，4671dol13 
iD田 4 ~ ! 31. 8 i '" I 34.2 I .&-1...... .， AI"'IA I () nA.， I 0.1.... 15cm. . ^^^ n oCl^ I .... "-
IV I i 7，000 1 3，807 I I ].:::. 1 7，∞o 3， 330 I I ]'~… 
13 32. 5 i ，VU5 I ! 34. 5 I >UU ち
Remark 1) comminuted to 10 mesh 
Table 85. Observation of rumination 
Experiment 1 2) Experiment I 3) 
G叫 |Exp|Obu! iTi-of Numb-Res;! !T町一iNu~，?州島st
No. !ー¥?!?アTマγiripenodiTime1)lmむか唯一同
hr. min.1 sec.1 sec.1 sec.i sec. 
1 ]') 1 16 59.7 61. 4 7.0' 1 30 I 54.3 I 57.3 4.6 
25) 51. 4 52. 0 8. 2 I 46. 5 I 48. 2 ， 5. 9 
H 1 
I 1 54 
2 
57.2 8.5 2 03， 57. 1 i 58. 1 























Remarks 1) when the first rumination occurred after feeding 
2)・onthe 5th day of experimental period of 10 days 
3) on the last day of experimental period o[ 10 days 
4) observed at 2 hours after feeding 
5) observed at 4 hours after feeding 
294 大 谷 勲
( 3 )考 察 粗飼料の給与の形態が摂食に及ぼす影響を考察するため， Table 84より各誌験期
における誌験飼料の摂食最波ぴに 15cm切断給与稲葉に対する各試験飼料の摂食割合を算定して示すと
Table 86の通りである.
Table 86. Relation of various forms of rice straw to the amount of intake. 
No. 1 1 No. 18 
Rice straw 一一一一|一一一一一一一一一 l 
15 cm. long 
5 cm. / 
1 cm. !! 
Comminuted 
















また各供試山羊の本;試験期間中の摂食乾物量，)fzびに体重 100kg当りの摂食日豊を Tables83， 84より
算出して Table87に示した
Table 87. Relation of various forms of rice straw to the amount of dry matter intake (g). 
N~ I1 No. 18 
Intake Intake 
Rice straw I 十 l 十一一 一十一一一一
c||DaIly llllDally 
Rice I 'T'_._' amount Concen-I Rice ~.，! amount _':_l:__ ~ otal am?~，t;，t u?n~en-I Kl Total 
! trate straw I < v，a. per 100kg trate! straw ，u，al I per iOOkg 
千一」一 」 一目坐J L L -一地笠地t
15 cm. long 6，272 3，351' 9，623 I 2，9回 6，272 2，909 I 9， 181 2，700 
5cm グ 6，272I 3，幻8I 9，白o 2，985 6，272 3，052 I 9，324 I 2，759 
1 cm.!! 6，272 I 3，554 I 9，826. 3，033 6，272 I 2，931 I 9，203: 2，675 
COInmmutedlM721m lW8 刊 l い





藁侵食量は稲藁を切断して給与した試験期では，第11号 3.4~3.6kg，第18号 2.9--3.lkg であった.
体重 100kg当りの全乾物摂食日量は第1号 3kg内外，第18号 2.7kg内外であり，各U/1-:とも略一致
した値を示しだ.
粉末稲葉給与試験期の稲藁乾物摂食量は第1号 0.4kg，第18号0_9kgであり，体需 100kg当りの全乾









Table 88. Effect of the forms of rice straw on the time when the first rumination 
occurred after feeding. 
No. 1 No. 18 
Rice straw 一一一一一一 l 
i Experim口lt 1 Experiment I Experi即日t1 
hr. .0 min. ，hr."， min. ，hr."^  min. 15 cm. long 1"・ 43... i 1"・ 51... 1"・ 50
5 cm. /1 I 54 2 03 I 55 






2 Comminuted 2 15 2 28 17 
の場合より遅延する傾向があり，また Icm 切断稲藁では早くなる傾向を示した.
全試験期闘を通じて，反事事は摂食後約 1時間-2時間20分の間に起り，最も早いのは第1号 Icm切






















稲葉の給与の形態が反容3に及ぼす影響を考察するため， Table 85より食塊のぱ街時間 (WI:J.鴨時間+
休1:期)を算l廿して Table89に示した.
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Table 89. Effect of the forms of rice straw on rumination. 
| | 5| Exp阿白
Goat 1 Rice ! 芯 l 一一一一一，~， 一一?ナ l i||Time ofldmber||Timeof !Time of|Number i!Timeof 
f-: l' ""': V' 1 of 1 Rest 1 a rumi-l' ".~': v. 1 of 1 Rest 1 a rumi・No. i straw :ωImastica-I v. "，:uo_， ! -.-::. Imastica-I__ __:~__ __-_~:-:-:_o~ I ~U a vv s 1 J;J..l :~~~a-lmastica幽! period nation i"'::~~~-Imastica司 period nation b I tion 1 1l1~milcycle:)|t旧mn|thlm0n1!m
sec.; sec. sec.: sec. sec.i sec. 
i15cm|I!545i556|51596461454i65l526 
longl 2 55.8! 57.5 i 4. I 59.9! 51. 5 ;53.3 I 5.3 I 56.8 
51 115451572i85i 臼~ i !~.? !? ~ I I~. ~ ! ~~. ~ cm.グ 2 : 57. I i 58. I 1 4.5 1 61. 6 i 51. 4 1 51. 3 1 6.8 58.2 
11 I----~---c 一一一一一l 一一」一一一
J1 1 115971614170667l5141520182i596 
Ilcm グ 2 I 54.3 I 57.3! 4.6 58.9 I払 5 I 48. 2 I 5. 9 I 52. 4 
ICommi-! 1 : 46.I 48.7 I 5. 1 I 51. 2 43.6 i 42.9 I 5.6 I 49.2 
I nuted; 2i 47.5 49.3I 4.71 52.2 ! 41.5 41.9I 5.6 I 47.1 
15cm|l l5831620l451ωl465J480l5l l山long'l 2 I 55. 3 I 59. 4 I 5.0 i 60.3 I 495 i 51. 3 6.4 1 55.9 
58.5 I 63.3 6.0 64.5 45.0 47.3 1 6.5 ， 51. 5 
50.6 55.2 4.3 54.9 I 48.7 51. 5 16.8 i 55.5 
日.9 1 60.8 6. 1 62.0! 46.6 46.0 7.0 53.6 
50.0 I 53.3 ! 6.4 i 56.4 I 48.2 ! 50. I 7.5: 日.7
46.0 I 47.2 8.8 54.8! 42.4 I 43.3 I 9.4 51. 8 
43. 9 I 45. 1 i 8. 7 1 52. 6 位 3 i 42.8 8.8 I 51. I 






影響を考察するため， Table 85より l分間当りの間鴨同数，反主活頻度および 100回阻[腎に要する時間並
びに反容3時間に対する休止期の割合を算出して Table90に示した.
反w時における l 分間当りの阻鴨同数は，第lltoj.は各稲葉ともに第 l 回測定61~63回，第 2 回測定59
~62同であり，切断の長さ，粉砕による差異は殆んど認められない.また第18号では第 I 回測定62~6
回，第 2 回測定59~63同であり，第 l 同測定時が粉末稲葉では，切断稲藁の場合より少ない傾向を示し
たが，切断稲葉の間では殆んど宣告異がない.各稲藁は各山羊ともに第2岡測定の場合が，第l回測定に
比し，日日鴨同数が減少の傾向を示している.





は第 l 問測定1. 1~ 1. 2同，第 2 岡測定1. 2 、1. 31百lであり，各飼料ともに第2問視Ij定が多い傾向を示し





Table 90. Effect of the forms of rice straw on rumiation. The number of mastications 












61. 2 I I. 01 I 98. 0 




63.0 0. 95 
61. I I 0. 97 
I 
95.3 15.60 








1. 14 101. 5 I 14. 10 
1.06 96.6 10.29 
---------------
I. II 96. 7 23. 18 
1.03 100.2 13.23 
I. 01 ' 98. 8 
I. 15 ' 96. 5 
15.95 
12.69 
Commi-1 I 63.4 I. 17 94.7 II. 06 59.0 I I. 22 101.6 12.85 
nuted 2 ,__6_2_._3----:-__ 1_. 1_5 _ 9_6_. 3_,_9_._8_9----,_60_._6 ~---~ 27 _,__99_._o__, __ l_3._4_9_ 
'15~~.----1 I i 63. 8 I 0. 96 ~j:? ~ __ : b~ I_ ~-~: ~ _:_: __ b_~--- :_ -~-~_:_~ ' _:_g_: ~~ 
, _ lon!l"_ __ 2 ~-- I. 00 _ 
18 
ic _____ . 
ommJ-
nuted 






10.26 , 63. I 
8.50 . 63.4 
--~--~--65. 3 --c--0-. 9-7--9-1.-9 -1! !o.-91--
2 i 64. 0 I. 06 93. 8 12. 80 59.2 62.4 
---- __ "' _______ ------·--
1 I 61.6 1.10 I 97.5 19.13 I 61.3 
2 1 61.6 
1 
1.14 97.3 19.82 60.7 
--- -- ---------- -
I. 17 , 95. I I 14. 45 
1.08 ; 94.6 : 13.96 
I. 12 101.3 1~02 
1.08 96.2 15.56 
I. 16 97. 9 22. I 7 
I. 17 : 98. 8 20. 82 
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&1fll'*~~;if~l~i:-1cf·9- M:Y~, fi!!.OJ1ji]§!*~'::lt«rl'i{l::;{~tllii:Hil:~~~ it!), c < ;:::m I '~li~{~l:l:l't 
~tJ1~tuHJ'', G cc' 0. JY:Yil\'!l' ~c :Bvt 0 ~{~~= -=>c' c, $1!3f:t*~ffi!l:J!f_tlc~:i/!!9 0$K3lttf::flll•'f:J-:0~ 
FJlJi!1'li:-'iEI1tl9 M:Y~~.d;~>tff.-, t::.. :;j\:gil;~ID#ii'i*J2cJl?tT.ft§5lUU'Mili9 0 clJ\oJJlfil) -cit{,",_ 
(I) ~I !§!7}<~1l);\''ffl'~~'f.U:i$:B J: U :b 7- 7- Jv$::: J: 0 ~I \"J 113~t~I&l.t>2 Llf '('?',:- fflc' c;l/lh t~. 
(2) Jfl I ]§!Jllr~'f.f!';J~c -:>c>c, ll!l:~;Mt1J00'$5{l'l:B J: u·:b-=- ~- v~'l:'rlf::2?rtll!7J$~c J: 1::! ff.-, t::MJ;f!:, 
tc!lltffl:lll!::f.~ijJJi"f~Df&iiM\J: 'J !J!ffiuciG _, --cwoo L,, Jmt±\9 0 !§!~~=ill!®, &:!il1i"Hiil- L,, ~rmCI)Jif1i'ri:f.~, 
l":!Jl#ii:-WOO L, c :b-=- -~- v i:~'l!r9 0 7Jit;7JsJlli:M¥.i/l,ltJs J: :6, _, t::.. 
(3) 1?r'f!I!ID5'i-1¥oJ :b 7-7 Jv{t-;ji'fi:Jft:Hc 1§11131::te11A. L,, X~l!;\~1:: J: I) :b 7·- 7 JI/OJfj")Jqcijf~/-;:k. 
(4) 5'1-i~ 12mm 0) /J§I'J!ID :b 7-7 Jvli :m I ]§! 113'1'f7J<~]ffi0#i5:~::, !Omm 0 <b 0-: f;J: !N$1'1!'113 ~::3jU 
~9 6J~if;6l~c'. it: 6 mm ;fJ J: u;· S mm O)j}§~Q) :b 7-7 !1/(im 2 ]§! iC@'9 6 C c ;6lJ!l.~2: iT, :b 
7- 7 Jv 05'1-:f.iH:: J: I:J , '1!'1 1133jU@'${)[;6l~ L, < 11: tt 0 ::: c lf:ll&ilte L, t:. 
(5) :m 1 I§J 113~o) :b -T- -T Jv$~= J: 6:!*I&7JI:!i;J:, ~rmft:w::JJZ.Fll9 6 :!:&ifr s IJ t, L~r fl'Jtt:P ~c I'J':iJ!-r 
0 .fJIJfc'lhl:*:li~D:I*IflU::il1!i L,, it:: 113Wi!:JtlliD:ltJ~t.J:+J- /7 Jv/t-:FUlUf'r').!C:0. 
II. W1ll!'fl' cD%~ ,l:fzlJ' ~L-{:- cD~§E:K ~9 6 :?5~ 
(I) Li:Bll'i'l'iD&!J"'f\:JB.i~H::~-t ;;s;M;~ 
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I) ili'f51lji_-ffl(,, 1±\,tl::~.t IJ m 5 ~~il'Jfc~;;sF,lJiD~O ~' m 2 ~UJ:JB~~~i.-ttt$:-::~~3;;) 
t~YJ, X~,®fJI,:;/3 s U~1~:1ii;$1C J: I), ~~'6il'J0~ff)~:@it'\Jti:l, ~P3t'\Jtl:l':'J;;£- iEfi!fiiU~>i-ff-:> T~ 
«t:. 
2) t+Vt:'l'.'joJ~'fil;!:j;lJl<YJc;J'0 ~' ml~t;g3~fmoJT$, /N~0J:'¥-$1C:BJ(i!im~tiHYW'i=-~l_, 
J[l(*fi'iG-c{J-o{±3;;s. t¥;1 'i'JP3"-1Dmi;:ffUJ:5!:Y.Ics'J, ~'l'li~G<JlfiJNG, 7Jnl[l(*fi'i:kli!Ji.-00Jm3;;sc 
c 7Jl~~ ::2: ;hJ:::. 3:: t: /±l,tl::B'<JQ) l':l''flli;@lli) -c {$~i>'E10il,";0" C 2:: 7Jf!i{tl;li! c''tlt:::. 2:: < IC~~Q)~]\.IC J: I') 
I'J~Ii:k~ < ~l'M:EH__,, ~T U:::~~7Jl~11!'075:i~n=1~:rr-::J t, OJ Ufril{Uc''tt ;;s. 
3) tf41 :i@l'6~T'iHl'i I \'lJP3~1i:tl!iJNL, ~,fff.TtiliJ: ':J/N~0;%':1%0{)z:ftl'i Cr.-llif:G, /N~OJ1Bif'¥1f 
".2,tj6'J ;;s!J), I'J'P3¥l'iltJii~< tFtEGtH•. '1 t::. c 0BVJ!:!JTii, §;ii:iD~Li't':'CIJ&ii)(itG<ilT t,, :J!Li'toJm 
I \iJ-">O)Ifit]\.liiJE<il G;!HH•. 
4) f'l"'J 2 :i@)'fj-~0 ~Jili~J\Jl!;llj:' ;Piit0 f13'g!ltJ;6lit{l6'J 0 ;h, tJ!<~~fJili!J;Oll\lJi~ 2' ;11. t:. 
5) ~"'l3@) ftH;)'IUJ 6 2::, ll![-ifll1i!'l;t7\5:'£1C ~ f13~c:1Et~ 0 ;h, ~J[l<J1~ill!liJ;OliJE6'J c? t1.;;) ;Ol, 5!!11JtJ:i!l! 
~hli1J'tJ<htJl•. titBt L t::flili'M0~$1;tm I ~P31c~T0 n;;) b 0 cftt!E:0 t1. ;;s. 
6) Wi 4 i!l!l 'i:1fJilif;-c ii/tm'it9tJJ[l(*fi'iill!lfW7Jl~~ 0 ;h, ll'l{t;~mli i!!lf%M"t ;;s t, OJ (:'l!g;t G tL ;;s. 
7) X~fi\!.1.~~*7.!• C:,, ll'!'J!X11!JP-3=~il9(f®!01lS-$i.-il{iJ/EG -em I ~' m 2 ~OJ.'JG~t'\iJi'.i:~W Gt:::. 
8) ~_;g I \:!IO)m.J!fml'"1ifU i')/N~ihOJ*'1!EJ!iill09B~I;i, /±l,tl::il'Jcli,il![~Q);j\':J30~40%;;£-d<il6;6l, Wi I jl§! 
'i'JB;'f Cli;\\''!80%, m 2 jl§!~il'J-c;%':)90% 2:: tJ IJ, jlg3 :i@l~B;JLU"f:-cti.il![~oJ{)L~'i c:JB~"t ;;s, "1 t:r±\,tl:: 
lf,JIC:X"~G, Wil:ii§!~IJV!Ht'J2fl"\', Wi2~%1t~;II':J3{fT, m3~~8;J;II':J3.4~3.7jff, £&4i!§l~~;II':J3.6~4.4 
fl"j-, t.fO :tOO '01JV¥'J4. 3-4. 7fl'l' c tJ -:J t:. l'li5i5·!1l!'0)9B~;OlJI!!:$1liClt« --c A;.''i'J> -:J t:. 
9) t¥;1 ~u)i'tlilJi~fl"-uJ,jj\'J!iill09B~tf\iJi'.~, llll!fm1D:i'i:t0i.-~J"'f\2::GTltljij(9;;sc, l±\ttil'J~!H'-J50 
%-c "&)-:> t::.7Jl, ~I j)§)~it'jc;)~tft51fi,j;kj40~50%, ,il![$fi!il\")70~80% c /J I), Wi 2 jl§!~il{f'i <C~t__,H~{I:; 
:;~V:>GtltiP. t113:i!1llfjil'JTI;t, 'f1'{ff)f!UH".J70~-80%, /N$i\!11illii'illl!fmGTJ~0!C'0iG < tJ!), ~{~ 
:i/§jfjQ)tl'fj.1Jf12::2::biC~G('ffi~G, ~5:il§!iJif~~y-Cti, ~$'fj!i90~110%, .ll![$1!i'120~130%.2::tJ-:>t:. 
"1 t:.fl/i<ildJ()):if3~1Hl:\±if;'Jic:X"1 G, ~I :il§!~lf;'J~I. 3fl'j', m 2 :il?l!~if;'Jf'JI. 6jff, ~ 3 illll11~W'J 2 iff, ;:,f'i 4 ~ 
'010*{')2. 6fi'it; c~: c>m 5 :il§!i'littf¥'1 3m2:: t.; -:J t:. 
10) Wi 2 ~ O)'Jfj~ti lfVtBifiCX'f G, ~{¥C"C li Wi I ~~H;'j;\\")1. 3jff, m 2 :i@)j)~;\\''.11. 5{i\', ~ 3 :ii§!~B:;Jl\3 
2m, m 4 :ili!l0H\'f_cJ~if-c IH''l2 ~ 3 fire ti '.J, it: mJ¥::: r;r r:g1 ~~~t-JL '*' _;:,j'i 2 :ii§!#S;J*"l 1. 2~ 
I. 5ffi, ;;g 3 :il§!fJH"J¥'1 I. 5~ 2 iff, m 4 il§! ~If/¥~ 2 ~ 2. 5fj"j', ~ 5 illl! ~M.f;\\''1 5 {fflc 7!i:i&1"9 ;;s c. :': fJl l?{t;t{) 0 
tlt:. 
(2) Ji1!li~C!)TlJtiJ:tJ!ij.rfiCfl!J"9 ;;);iil;~fti 
I) JSZ::NS!l'II.Jl rflJ!:!JIC:tl!iJN;;£-~if t~ ii!:'F>i-'fli ~ G t::. UYC, l:f!Jt!JoJ l':l'~:tJ!'*fJ;CC 01~cD'fffM, ~{l:;t; l c.>' 
'1¥~~ft;;j~;flc&il3~~;;£-;lf~"( 0 t::. 6'!, &Yllffl7Jl&!J'II\9B~i_-~IJ t: Ll! 'f: 2 fiJi c ltiJi')~Jl;~ G t::.. 
2) fjiJ!:!j())\!J'1ii:ti!'JNrLi~f0X~W!~~"'l:li, Wi2i/!ll~S;Jicml ~;Ol,il![~~()){\l:~iTTI"f:G, tt:i'tlilli 
~""-OJ:tl15.rftH1!\~1Li~IClt"(, l'~'ift51U':J2 !]1, /Ntm1U':JI. 5fl'l'T "&) IJ, fp];h MJ{'*tJ:tJ!iJif7c2~ L_, ~~ 2 
:ih'!Jj)IF-'y-c!l'ftc5!!11:JtJJ[l(.~i:'!ill.fh:;t:; s c5&~SfFJfl7Jsfill~0 t1 t::.. 
3) '~l'I!Hli.;iJNr [j /"OJ.IY'!B~~!Mlli, Wi 2 ~ 7Jl;\Jltlllt'\T'J#.:Bl<t'\>:£-~ G, i;fj I ll'! f~fiiE#!Iii~ G < :ti!/J; !J, 
rlfi~t=f±i§:: t1 t: Po !!t !J'li;'l~Jfo;lt!l7J>®.:l% 0 i1. t:. 
4) m 2 J11l1 '010 J: !J Wi 9 illllf'JBiitc¥ M.ll, 14rl! y-: 2:: t, :c IRJ~iM~'&f!!i.-fft •, Jtiiif~tt~~~~~h t:b', 
~·'ft:tJ!iJNil/ "('UJ>Jii!"fii~~ 1-' < 1~_& :_', t!fjf*;:it;J: X'f.ll?-iU '('O);j\"':)50% IC;i&i;':<' ts G '· i t-:{;$:OJ:t;.{ff5rD'ii}Ff b~ 
B! -c' m!$0) ?'i G l ·~i!;:kfJiWI,~ 0 tL t:.. 
5) (ff6il§!fltoJ:c5~8jl!\!~CD 2[Pl, !cf-:fL, l'ici1fM'M:ii.t::5t::- rr\';Vj'i_-*frljl, ll'l{Urt~>f-ff-, 
t::.;\\,'i~, ~f!<u:fl.n'Z-J}cilif~fi:;:{-(IC ?h'lA.. ~·i('~ ~'ilYJ fJ;iJ•-:> t:. ~JtfjQ) ~'lt:tl!iJNij:if~{l:;:¥fCi'1!;~1HJ l • t~ OJ c 
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'¥Utlfr"' n 6. 
6) tf':ll<.!OOkg':"i!JO)j~J;tf.z:ii?J:l'i'l:~:l:, '*IWJ (6jfti)f)) TIH"1~rJr:r~:J:2.0kgTilS-ot~tJs, l"!'Jif!A5Jjf 
rlr'f~:J: 3. 2kg --c, r,~60%:$ <, i t:::m2 WJ ( 8:i!§J"itl -ci:J:, :iGJ~rlrT= 3. 5kg f.:)f>jG 5. 9kg -c*"-170-y,:$ < 
mft Gt::. 
7) ~~t±\*VJ~.rt~oJtr';!;f:l:, mft~~~OJf,li,Ji1F¥fH1~J/j~fJsffi I Jt!j62%, ~ 2 Jtfl46% T ilS -o f::_fJs, l"!tii 
f!A~.RrLr::f:i:J:..:CtL·C'~c, 28%, II%fCi&!;l<f, :X1~rlr~':oJ:miJW46%, ~2WJ24%icrl:i-ot~. 
8) t$:m IOOkg ~ fJ OJ );Rr:j:l~~it!t~~:illi, :X1~r[j'(: m I JW 0. 22kg IC;tf G L: l"!'fi'IE~J[j:cf: 0. 80kg T 
if) V), 3. 6ffioJ:$J!:?f-~~it!tU~. it::~ 2 WJO. 2Ikg IC;tfG 0. 78kg C, 3. 8ffi:li:-coilS -o t:: :::_ UJ' G, !fl)Vj 
OJ l"!'Jif!A~i:J:Wl1~~0J{:)LiitiC~7f;"f-* G, Jll~P3i~~"f-Sffi < rtili9 6 c c ';lfiJsf!€1JIU-Ii- G h, JJj.!JsiWlJ'F, 
;/)o T fJ l ';/)s~~tl:'r*VJfC ff-~li"f-13-7L t;; l '. 
(3) &~~OJf]A~{JE.ifX009 6~it~ 
I) l±\t:!::Wffi<:OJil!-'f'l6jij?f-fflP, jlj''J€OJf}A~{@iiffC -::Jl>L:itl;~>f-fi-j c c b fC, l'f!.JiljOJ't§i'!tf!A~iJ>-t: 
OJii.Jl/tJOJ~W, n!J1~:t-J J: U~~ft:iMIC&Ll9~1i"f-illiil« t:. 
2) &:JJJ!l"! iJ>!fl.JiljiCfJA~"f- t;; G, l"!~~iJ>Efl. < J: VJ ~i 611!:¥'/f-~~i'tJfCf'F M: 66, f#:il.ctili$/f- Hl'f 
tc:JJ-t), /'J(OJ!zl1f!f!?f-fi-o t:. 9tJbt) C OJ:I}/J~~iJ>~LJ{JiljOJ;fJ]J\fJ, c ( fCI±\tt{~flll$:, fJl>~OJill!Jjf'f''ff!!!OJ 
~'§:IC J: V] iffl {) t, OJ c D2'tE G --c, m I ~'f- : Hit±:~ 2 ~ 3 B FFIJOJ~J;t, :m 2M : 1±\!:1::~10 B Fe!JIC vt: VJ Olli 
~L:Ii:"f- iE'Is\I,R:o>lf5~:l,'iofCjfilj~_&, !!l'O iff: l"!f&iOJf!A~"f-~1 M::II.Jf:l:\tt~VJJ: IJ Olli~L:iiOJ 20~50% ;;:-:m I 
l"'P3"'-~l3-, mHT- = .iE7f;W~JifMc u:. 
3) &1!li'/'!JOJ:;k:~ 2: ?f-X~.®fl1,tJ J:U00tlHliU~$fC J: iJ ll!Ji~ U:J<i'i:'=, :m 4 i!'ffClt«L:~ I ~'f., m 2 
!'f-cl.:tfP.JtfjOJf}A~iJ>li'fl(~2: tL, i t:::m 3 Moe :Bl> --c t, 'f!lii!iOJf!A:*iJ>5jl. G ~ct:. E(YJH.:tm I!¥-, :m 2 ~r--c 
1.:::m 2 :i!§l~t.JJ~t=, i t:m 31f'f.ci:J:;flt~Llfl.illiJI= <brnJ G -rm 2 i!B!fJtcrJ!Q/5 c e: tJ>f&~2: tLt:. 
4) !!fl; 3 Mrlr1-=1i~i\:~JtiJFellr:f=15ffi[JitOJrJfiJ?f-iffl G, ft~~:i!3 G, ~~ G t: </:,OJ t, iiil.H:', ~ t1 t:: c c fJ' G, 
m 1 'f'J P35~Uii!\\~t~;;:-&I if t, me: a j_ J: -'i . 
5) ~tffOJ~i"l'V\i'IGIU,g 41:f¥1Clt«L:, f!BOJI:tfl.:tfilJtL 'b/f~_B[-~ ilS !J, c < fC~ I tlf, ~ 2 il'FIH~ G < 
J~&<, ~.it~~jlt~ (tf~9:i!§lftif;'j) OJtf!lf;$:itl:l:, ~4f!'fOJ50%iCi&\;'<9, it:t$:lii:, Jli'j~UJ~W<b~G ( 
/(~.B[-c if) -:> t::. 
6) ~~OJF1;'HW\itl'l~i'fti1~cGD00{J{;>f-iV.'ii«M:Y.J, !!f'j2iJM--?7, f!jHilliJL,J, ~6:i!§Ji-ttsJ:Um8:i11i!{-'JuJ 
4 [ill fC ;{Jf:: VJ n'l1~~:rC!I?i"f-1j--, t:iJ>, ~fl'f'iji]l':: .J: <S l'!iiJ!Pi-~~7:tuJiF'l1~l¥oJ;f!::lillili:'ltlA, c;ru<t> G tL tJfp -o t::. 
7) Wi 6 ~fJI:J:d':&'~, Wi 8 i'Mfn:· iif],~~:B J:: Ufz)l;i>;:- § Fl3fct;fftt: itl:, mftil:1:-;l!lht:*fi51!, 
~I iff, ~ 2 l:tfOJ~.f\l:t$:ff.~ IJ OJJ'Jlift~l/tl~I:J::m 4 Mtc;tf G --c, !!fl;6 :ii111ftr.'.JI. 7ffr, m 8 jl§j~r,'.JI. 7{fr0 
:$:li:-~:C if) -o t:. 1j:t{.\[Pf;:f¥::r31J o)mftfi:iJig;tJ, -o t: ~ c li, '/'!J1ii'ii1;'*1C d: 6 t,'j!.f c '¥1Jtl\li ~ tL 0. 
8) ~~1±\*Vl~.rt~o)t,'jJii:I:J:.Wi 2 :i11i!i'Jt; J: um 4 .i&1115'-:o :.:::, ~-f¥ 3lffiJ>~ 4 Miclt«, mft~~'lft!ijlf!JJ't 
tJ J: ::5~~l"tff'MB:illi1¥fJofCfl!l)tp-:> t:fJi, .:Ct1!J:ffi I \'ll'P31C~l'J- Gt:::J'Li'tfJs]§lpjiCi*W/-t;;;, t::<D cmlt 
~ nt::. ;~: t:-:~6 :i!§lf1oJ~~tl'tr1fl¥1:J:!!l'l 4 lh'f54. 8% 1c:X1rJ, m 1 M3I. 6%, m 2/t'f-37. 2% r 0 'J, m 8 
:i11i!"fl-cli, ffi4tff31.8%, Ef\Il'fFII.4%, ~2ll'f.I3.9%'c, 11'G<i~~\T(;f)--,t::. DRr:f=1~#~~~ntt:t~l:i"i"t 
lj.Jl:~Jtflc b IC, ~ 4l't'f-i::lt«tf'i I @F, ~ 2 ll'f-1;1: I. 7ff'fOJi&\:iiC ilS -:o t:. 
9) ~j;t, nr§';!LW!:.1~/E':~ilC.J::.V.J:m4~1:l:"'i!fCfd:M::66, :mi ~H~l'G I·.ff6'/'f,fJiiiJHJ(, &1!-B~I:t;ffl 
)<1ft~fCfl*f- Gf!A~.R lA: t, oJ ctittl:: 2: tL, JJ@:l:Hi G < tJ cYtffiJ]fffc J: IJ ffrlr'fl.:t·I:I.H~!/:.Kl'MHUJ V.J, ..:c u)~ 
'.II:J:lfifOI'l1~'1\:fm7:~- t;; G -r, -l*~!tt;!:~=*~ < f'i'ffli.J, ..:c o){~m~l"f~=~~w;;:-&I if<~:, 0) e: '¥UN;JT 2: ;r, 0. 
(4) if:#:B d: U*&'i!c'J.$1C d: 6ft000J1Ji!!ff${:)L1::009 6 ~it~ 
I) ~f!l!if:-'60Jrl!c'(:>;:-f!eftl G, lilt!WJI/tlts CJ: ::>f~17f~l/tJOJ!ll'P3i\l!!liT!:f\rul>f-ilml«, ~LifJtl]OUiiJ Ml'l I ICJ!Ji!!\ 
roJ~i 6~Jt!j, nr!J:[L$~H~lH9 0 t::II.J, il'i~-iliJ"f-il¥. Lt:lilti)JI/tl:B .1 ::Yfol!1~1/tl>;:-~.g. L, X~~~~= 
J: V) ~it~"f-fi--, t::. 
2) m I Brt~c:o !:l:, tt1~m2, 3:i!§J fJA{fo) ill¥' 8lf.t{?f- ffll ,, ~ 4 JIH!~if;'j i <:' I jf!!J~9fl.Hc, 7:77" t Jv Cillff¥ 
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6.5mm:R~ 20mm) '1:-:l)t:13-GI~)!ff$t'I'1:-llmi«t.:*"l5f!:, :~0 '1'!!, ~2'1'!!-">-Q)I\il!fl.;-jlf!Jfri;i, ~2:il§!'f3il'lj27 
%, ~fO:il§!'f3il'l133%, ~4:il§!~il'l138%ci5':J, :ii§!f;Q):tfll:!Jilcc<brc, ~~ '1'!!f13-"-Q)1Jil!ffjlf!Jfrii±l'l:!JilQ)~ 
r'tJ'I:-~U:. 
3) ~:W:~WlOO'I:-.illH:;-c, 15-'i'!!-">-Q)iW,tiTJ!IiJ?';-ii, ~~ '1'!!20%, ~2'1'!!14%, ~3'1'!!29%tsJ:1J~4'1'!! 
37% c il) VJ, ~ 3 '1lil' -">-IW,tiT ~ :tt t: <b Q) ii~IJ' IC~ 4 '1'il-"-1'$iir9 6 c. c !Jsfjl~~ n t:. 
illli!J!LWJQ)ilJ~ocii, ~I '1'!!, ~ 2 '1'!! rcll'l!~ii?J'I:-IW,tiT9 6 c. c iil:ti!Pxfi'J':J>t,H' c'I'Utl\ff2= n 6. 
4) ~2 :W:.~rctH,-c, A.Iillli!J!Lej:IQ)rli::¥:5 MiC-:Jl,-c, :1:~ 1 'r Jl §lc1'tfi~J'mQ):fJ 7-c;v.:l3J:1J 
Bl:l-=f'l:-:l)t:13- G, iW,tiTV\IJG'I:-ilffl«t:~/W¥L'I:-nl', 5 13 f&tc~::F:I)t:13-~rl:~'l:-n-, T/W!J!LJW~Q)iW,tiTt~&'l:­
~ilt L, t:. 
5) niii!J!Lej:IT'fi, @:f,£20mm Q)pj(lli\JQ) <b Q)fi~-c ~I '1'!!, ~ 2 '1'!! rc!W,tiT2: ht.:IJJ, @f£ 5 mm :R 2: 
5 mm }::()) <b Q), JEff£ !Omm :R 2: 20mm j;:Q) <b Q)C' i;i, -E- Q);ifcJA_, c'IJJ~ 4 '1'!! IC::!W,tiT~ nt.:. IW!JL~c 
ii, ~:l)t:g~Q) 84. 7% ;6>~ I '1'!!, 14. 0% /Jl~ 2 '1'!! IC::!W,tiT 2: n t.:IJJ, ~ 3 '1'!! (C (;i{ii!J' IC:: I. 3% ·c il)-, t:. 
-~~c~, :l)t:l3-Gk:tJ7'-cN;jc;J:1JBJ:l-=fQ)~ ::k~2=K00~~<, ~1'1'!!, ~2'1'i!P3K.T2:h,. 
!JlLQ)t/Jl{il]tc:: J: VJ iW,tiT$-DLic::lllJI'l!!ftJ:ij'!;~IJ>f&~::': ttt.:. 
6) illli:J!L~mQ)~fr c I 'r )j'f3il'I}IC/W'¥L G t:~frQ)IW,!iTV\i£'1:-l:tifi')t9 6 t.: 1/J, ~ 7 :il§!'f3il'l}fc::!VRMr' ') 
r; .&'1:-l!Bt:;t.:;J,~m'l:-*fr13-G, iW,tiTfrGur'l:-llm!«t:*"l5f!:, •'¥L~-ctH4i-c~ 1 '1'!!rc::IW,tiTU.:IJ', illli!J!LepQ) 
<b Q)fifJ:.:l3~4 'i'!!fc:: <b.T9 6 c. c !Jsft!.~~ nt.:. ~13:ii§!f;il'l}-ct;t~41§J'"'Q)~W,tiTti~lh <?ntH'. 
7) ~3[ii;~cli, m2:ii§!i\'il'I}J:IJ 7'rJl'f3il'li"icQ)1'J-fl"f.#Q)rLi:¥'=9MH§l', 15-ti:5$KJ:IJ4 
:J'LH&fl)(~itt:~, 'i'!!P31-M'i'!'lti\@'1:-W/il«t:. 
8) '¥L §lfili'¥L$, §;:li;Q)illi!re'l:-i!B U.:4'¥L'I:-I!&fl)(~ itt.:~fr, !J!L'I:-T IJ' G Wkl 'J:c:f 6 ~~c:::?g~ G t:illli 
'¥L~$:fs J: 1J-*fc::§;;li'I:-Wkfl)(9 6 0)'1::-ifiU~.N U:~frfi, "¥'f3vc:OO~tJ: O#i-cm 4 '1'il-"-.T9 6 c c '1:-
11{((;tt{U.:!J>, '"'r ·:;!J, c?Q)illfi!J!L eli, !!i'l!Vc·~-cQ)~€f, ~I '1'!!, ~2 'i'!!-"-Q)IW,tiT!J>f&~~nt:. 
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ill. &~'fi!ic:tJI16?~1~1l!HlZiC.009 6~~ 
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5) ~I l§l'#lfW/ej:IIUs vt 6 ~ffi]'fQ)il'/jflljQ)~i/ifiiC:: J: 0 ~Jiii<V\iJllfi, 1'Slift{~24~Frtlc 1i20§flflj.YJ.J:Q)::k 
""~ Q) <b Q)/Jl 56. 6%, 30§\frjj,CJ.J:/Jl 27.0% c il)-, t.:. 48il'I}Fe\l~T fi 20Fj il11J0.J::Ii 29. 8% (.: ts I:J ~!tiC: 
~':1>9 0 /Jl, ~~c:: 30§Ifrlj£J.l:Q):fli!lit'flt7J> R<"J 2 fl"f:liQ)47. 3% rct~:IJrrU::. it: 72~'¥mH&rc 1;:1: 20§flflj0.J: 
14. 2%, 30§jfrjj0,J:Q) <b Q)/Jl51. 9% '1::-~:D, il'liF~Q)~iJ!,\c c <b ICZX~IL~Jiii<C" n 6 c. c Hfii~ U.:. 
~I \"1 Q)]t~IJ>&:B!!, '1'!!1(£~.@[illJJ~IC J: IJ ~~t 6~f!JlZfi'Jf'fffl li5!il1Jc il) 6 C. (:;!)J~I/J G ht::. 
6) ~2~Jl:~TiiilJ~.(o2MHfthtG, ~II"J'f13'@ii?J.:l3J:UtfH'i'!!P3~ii?J'I:-:fJ7-7JvT:!*!Iiz.G, ~I 
~f13'@Q)~ 4 '1'!!-"-CV~ji)tJ\Jrn'l::-llmJ«t::. 
7) ~g,~~'I::-*&13-G, ~]!:{~I il'I1FeiJ30:frQ)~4 'i'!!P3'@ii?JIC30§1'filj.YJ.Tcv'N~-'1:-lli~G, ~~il'I}Fe\JCV 
~ili!JC c <b fc~4 'i'!!P'3'@ii?Jej:JQ);j!if5JtiH~:!JilU:. "i t::~4 'i'!!P3'@ii?Jej:!Q)~~~if'ffi~T30§frjj£J.TQ)::k 
302 
~t:.TJs-ot:. 
8) ~g.,~::··- r- ~~ Jln"ffi* (50§l'FrlJffrc60i=l\l'i!iftl:0::k~ t:. 0 t CD) i:-m 1 ~ f13 oc~Elf. U:tJs, ~ 
13-~305:)-ciJ.% oc ~:li:CD~f5ffi5Ki:-m 4 ~ !13~/f?Ji=f:t oc'.m<b t:. 
9) *'BtJ'l 'ifi1J'ji4Jl-l:im 4 ~ "-Bl~HC,J3;090 c c ;61Jlillit 2: :h, it~tJ>m 1 ~ tJ' G 01i!tt±:\,J3;JI.HC ~ -o -c 
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48~00c29. 5% 0~iJ>i: ~t:tJl, tii1iB'IIitT ii24ieyfll:lc63. 6%, 48~00T 134. 6% CDti'J1Jili:-~ G t:. 
3) jlf'l 1 1\'JIC:lolo""Crljrg•[t!:MJi~*if?J, *ll.~*~i~f131Y.&4:/f?JfCJ; f)5:)-fW;61l\§.'ffiK:ff;b:h6 C ctJlJroillitt:. 
nt:. ;t t:iY.&&:if?Jl*:liB'IIit:ll:0ti'J1JiltJl!J':~t: nt:. 
4) 11\IHJ£cli~A.~24~fl;uC13. 0%, 48~F.llc23. 7% CD~9>tJ1ll2/b G :ht:. 
5) jlf'l2~J1;~i;l:il!!f:2.®[1C--:Jl'""C, ifi1J'ji41C!VItmi:;"0 '7Li:-!!i\L:;""C*ft£lf.U:1&, ~~B''.JICm1 ~f13~/f?J 
i:-:f*I& G, ifi1J'Ji41JJZ5t0~{~i:- barium ratio IC J; fJ llRll« t:. 
6) fl.Eft~241f;JFFIJ IC ;Jo l' --c, ljtl:/f?J40~44%, *RliL?!'IIit38~39%, !1jrg•[t!:$,l€3';!*/f?J51~56% ;Jo J; cJ*-!i~ 
*!28~34%tJsm 1 ~f13iJ' Gi'Ml9::96 c ctJ1~llitt::ht:. 
(3) m 1 ~ f13 CD/8ZJ[)(IC ~9 6 ilJt~ ~IC*frg$CD;f:§i!Ji;6lij&J[)(IC &l;t 9~1/ 
I) tLJ'PliJ.li:-Jtll,, :?;v::J-7.tiHf#K~HJI'J[ifilJ'Ji4fcil:eL:;--c*ft13-U::!~r&'t (!!i\-&f*frg), ;tlcrg 
M G --c:)!L-§l'i:- Jth' --c:l!)z;t itt:~-&'! ('¥L -§lll}:l!l\) :Jo s U~BlM' G Il~:t~W\;t itt:~fr (rgifJ118Z:I!l\) CD 3 --:J 0 
Ml3-$ocs6®J[)(t!\~i:-1ll'il«6cctlc, ill~f2liJllc--:Jl,--c, ~o ~f13'1'fi:-%3'!:octJ!'I'*Gt:1&, m1 ~ 
IC :7" ;v :::1- 7. ;Jo J; CfFR*i:-~13- G --c, ~~;6, G OJIJ&J[)(V\~i:-~.t1;~ G t:. 
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CD~{~Hlt<b fH,iJl, !JlL §®W\0:f&frT i:i ij,Ej G iJ' tJJfn.i'#if[il[CDJ::,WtJlllit<b G :h, ®:!!l\1& 11f;JF.JJ~ 1 ~0030 
5tlcai\1liliJlli:-~ G, M13-8iJCD 140~160% 0{if!.ICi¥ G t:. c :hli*%i:-Jtll' ""C:fi-o t:~-&'!CDJfn.i'f.l!{[il[CDi'MJ~ 
c ll!il'f-3&9 6 C c ;6llJillit 2' :h t:. it: {:<$:11: 1 kg~ f) 1 g CD :7 ;v ::J- 7. i:-!JlL §18ZW\ 2' it t::f&friC t,, Jfn.jjj!f 
f[jl[ Q) J::~ ;65Jlillit "(!. :h t:. 
3) :fllij'ji4J5 6 o' ii:l!l\JJ<c c t, fCil!'l 1 '1§11CA-o t: :7';v :::1 -7. ii;i!!tJ,ILiili!M5t!Wit G ;h, :7";v :::1 -7. CD~ 
c tii!&J[)( t:. n tH,tJl, !JlL §®W\c l:i :7" ;v :::1 -7. iJ'~H \§!' lcliltA. G, :7";v :::1 -7. OJ.if~T'/8ZJ[!(tJ5:ff;b:h 6 c 
'i'U~t: n 0. 
4) .i;J[~ti{il):hCD*ftg$1C J; {;S~fr b' Jfn.i=f:t~~~*·;61l:\!l:tJrl G' *€'113-:ll:iC J;:;, Jfn.i=f:t#K~3';!~:li!:0:11E 
~fCiiM!l!v c'"2f{~tJliiD<b G :h tH '. 
Jfn.i=f:t~~~~~[il[CDi'MJ~i:iM13·~Bi!ttiCt(!j1J!lG, 2 ~flll~lc.!fkfl'jjfiilic tJ IJ, ~f&~iJ>0;1!£il,\li:- c-ot:. 
5) 1*:11: 1 kg~ 1::J 1 g CD~~i:-mM®W\it G <b t:~fr, 2 ~F.llf&lci=f:twYE G t:iJ', 1*11! 1 kg~ 1::J 5 g 
i:-!JlL §®W\it G <bt:~frcl:i, Jfn.i=f:t~~i!JI~WBtl'l G, 21f;Jfl;,,1&oc64mg/dloJ~?ililu!lc tJ &J, 'll';{[I!!CD 5 
ff\'i!:fCi¥ G t~. G iJ> G!JlL §®W\T ti~~i=f:twlif.!J:i\;6l3£ < !I:Q G tJ P c c i:-lliil.lt U:. 
~ \\'lf13~i:-mi'*G, m1~~{21;:11:1~~1::J1g;JoJ;U2g0~~::J-7.i:-~13-G, -~ikJOO&i/,\10 
t, c tcJfn.Miifii:-il\U~ G t:~j:f1:, 1 g c ii 1 ~00~ 114mg/dl c /J f), ~98iJCD 158% OJt!'j1JQiJlJl:i!<b G :h t:. 
it:2gcli 155mg/d1 ctJI::J, 221%0ID'\~tJti'J:tJiltJl-~t;ht:tJ>, 4~00~6~fll:l1&tc'll';{[ll[tcij[Gt:. 
c :n 1c s IJ, m 1 '1§1~;6, c; Q) :7 JV :::1 - 7. CD®J[!( i:-llillit ~__, t=. 
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7) PR~?/::-Pf>:ll\1: I kg~ lJ 0. 5g .t:; J;U'I g CDj!fijiJcm I ~iClj:]\. i t::.ii \"i'l!li1iC!~H1JG, lfilef:IPR~~~ 
;!ICD~R?!::-ilJ.'il«t::*BJ:f!:, ])!:~f& 30:Jt·;:, 0. 5g])!:~cii'mfllilCD 243%, I g O):miJ282% ti§.i!lUJ: ±fliJ!l;bs 
~~16 G n, m13t <!::,:,>&A, c~:1>9 <S c. t tt < fl'li~)li[c;f,I.ill,l L, 6 ~Fe!l1~H:: .t:; t '-::- <1::, -'C h-t'h'mf[ll[CD269%, 
376% CD .tJ'i'-;Osl!l~ 2: n t::.. c. n1c J; 'J, \"i'llli1;6' G CDffR~CDIJ&l[J(J!Jli[ti~t' t 'f-iJitff 2: n 6. 
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I) LlJ:cf'CDm I \"! F'3't'\'if'M> Gtml'Bffi~O)fF!ti~fJ-!WHJ't ,, !H.f**J!Il"~' !H.f*:liS~oJAin!J{i:';'tZ:G J; cF 
7 ~ /~fm.JilG~?!::-WII«t::.. 
2) Llll": 2ll~?/::- fflt >;l't:fli[CD:W)*'fi:-Mi~ L, ~=§ffi'li!'j!J&O)if!JR.t5 J; UfFrti~5}/WOJ~'lft~iC -:Jt> TilJ.'il« t:*B 
5f!,, ,NJ~~1fl.fili!CD ~ F'3'@UfYJ;Qs:Jll!:~c it-o t:. 
3) ~=§ffi~CD*'1i~5}/Wtim I \"! F'3'@if?J?!::- ;i.i'- ·tlci!lil& L, i!lil:Xi:- i}tif\iR~UllUc t~ lJ, 7](/Jit?!::- :tm~ L 
Ti}\;if\iRL,, ~if?/:- ]l!ic l..kef:liC J"¥itlf2'it, jj,C,,ttiltLT £H.Pf>:i:-m16t::.. 5}/W;'!:;ht::. ml=§!H.~ii 7&A.,c' 
Entodinium ~ Q) <!::, Q) c it -o t::.. 
4) ml=5£H.f**J!~ii1Jl€7](if?Jt LT, 1fm!if?J96.9%, #E!:li8~42.8%, fliM~Jlti5.8%, JlR7]({f:';if?J48.3%, 
W'J(5}3. 2% .t:; J; U*'1i:li8~40. 8% cit -o t::. 
5) ~j':.-<:/?/::-fflPTAiii'J{[';Jttl!j;j1?!::-fi-o t:*BJ:f!:, ~=§!H.f*:li8~CDrl'l{l:';1-\ii83. 7%-Cit -o t::.. 
6) I"!F'3't'\'ef:liC ,.1] 16 6 ~=§.ffif*:liS~Jili, I mm3 ep, Entodinium ~;(Js I, OOO{il'!lf*tJE!, 9 6 :mir, 
o.l6g/dl c~JE:2'nt::.. 
7) .ffipj(;(J>Gl1f€1Vcl2'tlt::7~/~li, 77=->, ''~>, o-1://, -1'/o-1://, .7-v:T=->, ~l 
;v)l~>~, :/:7,7->, ~:;;.,.., 7;v.o¥'=->, I-~7!--7Y>:GJ:':Yt1J>CDII:fll~c, cCDep&;.;Jl7 
~ / ~~i 6 :fli!JlRcit -o t::. 
N. f,JJ:J:'?.1iJ:>fj[~'~n'J{~1C::&1i"9iJ~ 
(1) 3'L~JtfliC.t:;lj6ITm3'L$;6s~]!:JiW.OKii'J{I:';iC!klf9~',1 
I) I 'r }j #CD JRl@iCDftLlJ'f'iC -:J t' T, IR!JiCDtj::3'L?!::-!JL §"1Jffl3'L$:fs J; O~Jlii!J1j~L$iC J; lJ IJ&fll( 2: it, 
fl'iJ~iChM:f-~1,[?/::- ~ Ell:J*::J\t2' itT, t:l!i::J\tt\lfu:YiCil'j{[';;y;HI,1J«t::. 
2) m I Jtflittl!j;j1cli, m 1-15-ii!J!L~i:-fflt>, ~2-15-ii'''r'Y?/::-fflt>Trrflj!J!L?!::-;fJ--o t::.;Os, :Lji:Jttl!j;j1J111Fe!lef:l 
OJ;hM:f~J'j'!~::J\tf!.Jim I -15-707g, m 2-15- 555g -cit I), ~L·§rrm'¥LCDLlJ$;6s 27. 4%~JiiC~]t Lt.::. 
3) m2JtJ3itil:l!j;j1-c:ii, x£Lrcrrm~Li':t?!::-'82;tcJttl!j;j1?!::-fi-ot::*B5f!:, mJ-~S-646g, m2-~S-886g·citiJ, 
!J!L·R"rrm~L$CD:m-&f;Osi\!;'Jllrrflj!JIL$CD:miJJ; I), ;hA.,Ij~J'i[CD~::J\t-li:ii 37. 2%~/J' -o t:. 
4) 3'L§lllll3'L$c~JliiTifi¥L$c?!::-fi-o t:::miJCDil'l{t'¥1i, c < iC3'Li"fiTfii~Litil:l!j;j1Jt,§OJfll.~*!E~{I:';$i:::lm 
~tJ:J(-i]J:;(J;~,'g66 GtLt::.. 
5) tJfi'4'-H~l:;li!li~~if?JoJ?I'l{i:';$~i, '¥L§rrm¥LJtfi;Os~Jlli1!1l'¥LMic.f:t«c6~7 %OJ{.EfF~5i!J::;6', Utli 
*tJ.~*!Eii'J{I:';$CD rtul:: r::: fftt t) fli~*!E J; IJ ::Fii'J{I:';w}f1i¥•f>i;li!li~-*if?JIX5t"--~~fi;6' it 0 t::. 66 c Mit G n 6 . 
.Z. OJ{tl!,0)~5}0Jii'J{I:';¥iC ~irrflj!J!L$iC J; 6W',I~i7&A., c·~66 G n tJ:i, '· 
(2) fjnj*'foJmJifi.t:; J: cF%!MlOJ~B~;Ol:J'*::J\tj)fWiCIJinfFIC&1~9~',1 
I) m I !"! iCJIJ'ffi:-~:ff U::. Lll~ Hill/:-Ftlt>, ~~:!!'!!*'!- (!]'Z1<:~, ::,Y:;mt, :;k,tirJJ, :*li:rfJ, ~Jli!J."K~ 
*) .t:; J; c.Fffi:Wlf-4 ( 3 em :G J; [J 30cm Wltffffil;Jl, 5l(:Lji:;fSf~¥ ;jQ J; u w1ft:, Tif'l~i,'[ .t:; J; G''wf¥[) ?!::-Mi 
lc-jL,, :J'*ttti\Jtllli:-l\I.\J«6 c c <!::, 1:::, Jlll''§f?!::-JliL Tllii!iTll\it!l?!::-U~L, IRI~i:::UJ!rU iJm I ffl"-llii!ir®f& 
oJ]!:J)\.!i:-t~I& L, ftJ)li.Jl!fi, Jf~/t!l, lliil:X:5t~15Ji, 7.k5ti3-:li:~Hl.UJE L, ii<!11'<'j.CD:f)I'Jli'i:G J; U%Jtlil;Ost~ftMi. 
UICIJii!iriC&1~91)!;>,1?/::-~lltLt::.. 
2) m 11'bCD::J\t.l)ll.oJIJiiftir~il"!l[J(~il!!iliiJc-!EuJ~~~J'it IJ, !l'lil!!mJJm!JtllOJf;;f.:il:M·c, jp-:Jm2 ffll[J( 
~Jt,§CDffi{rji]ic{j:b;fL 6 C. c ;(Jsl!l~ 2' ;h t::.. 
3) llii!irftJ)1i.li~l!rOJ!il!!2'?/::-<b-:JfiJ;ftti\?/::-~L, n;trUt:JtfHI"!F'3"-~<J£:±l0h<S;6>, ::,Y:rlJ, ::*:li. 
ft,ft"C' lilJB!J;I\-c it IJ, 7&;\., c'ft.l)l5CD%Jtlli:-lf;2' 9, !"! f13"-~/li[iC ;fJ t::. IJ i1iN/±l9 6ti\!MlTIJii!ir 2' n t::.. t < 
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lC *~1!3tT' i;J: IV!!ff L IC < P tJ\m;l;O>ftll.'~~ 2: n t:. 
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SUMMARY 
In view of the fact that the fore-stomach of ruminants plays a significant role in their digestive 
systems, nutritional and physiological studies were undertaken on the digestion in the rumen which 
has a close relation to the feeding of ruminants. 
The results of those studies are as follows. 
I Methods and Discussion on Collecting Rumen Contents 
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Experiments on the methods of collecting the contents of the rumen by permanent rumen fistulae 
and catheterization were tested with goats. 
I) The rumen fistulae-operation was carried out as follows: 
Along the lumbar from the last rip of the left side the abdomen was incised, and the skin, the 
muscle and the stomach wall were sutured. After the adhesion, the wall was incised and then the 
canula was inserted in the rumen wall. 
2) Four catheters of size 12, 10, 6 and 5 mm. in outside diameter were inserted respectively to 
the rumen from the mouth. According to the results of X ray observations, the catheter of size 12 
mm. showed a tendency to go near the rumen fluid level, size 10 mm. into the ventral sac and size 
5 mm. and 6 mm. into the ventral sac and reticulum. That of 10 mm. was the most suitable for 
collecting the rumen contents. 
II Studies on the Development and the Functions of the Reticulo-Rumen 
Observations on the Normal Development of the Reticulo-Rumen 
I) Five kids, from birth to 5 weeks of age, fed on a ration of milk, grass and concentrates, were 
used to investigate the development of rumen and reticulum by means of X ray observations and 
indirect photography. 
2) In the goats at birth the structures of rumen and reticulum were very small and the rumen 
presented a globular or an oval shape. When a small dose of barium sulphate meal was administered 
through a catheter to them, the rumen swelled surprisingly and began a slight movement. The 
rumen moved more briskly as a result of introducing air into it. It is deemed that the air inhaled at 
sucking milk may be helpful for development of rumen. 
3) At the age of I week the rumen extended downward and occupied about two-thirds of the 
abdominal cavity, but there was no solid food yet in it. Even a large amount of milk was sucked in, 
the milk did not enter the rumen in this stage. 
4) 
5) 
At 2 weeks a little ingesta and weak movement were observed. 
At 3 weeks the ventral sac was quite filled and the contraction of rumen and reticulum was 
noticed, but not strongly. It was deemed that some of the ingesta was swallowed into the rumen. 
6) At 4 weeks the regular cycle of contraction was observed. After 4 weeks of age the digestive 
mechanism of fore-stomach seemed to be nearly full grown. 
7) By measuring the increase in the sizes of parts of the stomach through the photographs of X 
ray observations, the following results were obtained: 
The spindle of rumen developed until it occupied 90 per cent of the abdominal cavity in 2 weeks 
old kids and it reached the abdominal wall after 3 weeks. The growth rate of the spindle of rumen 
was such that at I week it was about twice the size of that at birth time, 3 times at 2 weeks of age, 
4 times at 4 weeks and 4.3 to 4.7 times at 5 weeks. The development of the dorsal sac was relatively 
larger than that of the ventral sac. 
8) The transversal axis of rumen to the pelvic cavity became at 3 weeks about twice the size of 
that at birth, 3 times at 5 weeks. 
9) The major axis of the reticulum was about doubled at 3 weeks and tripled at 5 weeks. The 
minor axis was doubled at 3 to 4 weeks and quintupled at 5 weeks. 
2 Experiments on the Reticulo-Rumen Dilation during the Suckling Period. 
I) Comparative experiments were made using two normally developed goats and one with the 
stomach abnormally dilated, which condition the author found in many experimental goats. By X 
ray observations of the stomach dilation the following facts were ascertained. 
2) At 2 weeks of age the rumen extended downward to the abdominal wall and showed greater 
development than did the control goats, and also strong contractions and ruminations were observed 
in this week of age. 
3) The reticulum presented a shape like a walnut or a ball and the atrium of rumen took an 
abnormal form as if it were pressed. 
4) From 2 to 9 weeks of age the same feeding was undertaken to the three experimental 
animals to investigate the differences in growth between them. It was found that the goat with the 
stomach dilation was much inferior to the others in growth and in weight increase. The body weight 
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of the goat with the stomach dilation was 50 per cent of that of the control animals. However only 
the abdomen was observed to be dilated remarkably in the former. 
5) Digestion experiments with milk and concentrates in 6 weeks of age, with concentrates and 
beet pulp in 8 weeks were carried out. In the digestibility no remarkable difference was noticed 
between them. In 6 weeks of age dry matter intake per 100 kg. body weight was 3.2 kg. in the one 
with the stomach dilation and 2.0 kg. in the control kids. In 8 weeks the former ingested 70 per cent 
more than the latter. 
6) The rate figures of nitrogen retention were 28 per cent in 6 weeks of age, II per cent in 8 
weeks in the experimental goat, and 62 per cent in 6 weeks, 46 per cent in 8 weeks in the controls. 
7) In the daily amounts of excreted nitrogen the experimental one excreted about 4 times as 
much as the controls did. 
8) From these observations it was suggested that the stomach dilation in the earlier age of suck-
ling period, which brought about the heterotaxis and abnormally pressed other organs, caused 
functional disorder of the internal organs. 
3 Experiments on Promoting the Dilation of Reticula-Rumen during the Suckling Period. 
I) In order to investigate the effects of the stomach dilation in suckling period upon growth, 
digestion and nitrogen metabolism, the following experiments were undertaken by using 16 newborn 
goats. 
2) To cause stomach dilation, the goats were divided into 4 experimental groups and managed 
as follows: 
( i) Group I 
( ii) Group II 
: were the fasting group for 2 or 3 days after birth. 
were the underfeeding group for 10 days after birth. The amount of milk 
intake was limited to 1fs or Yto of standard feeding. 
(iii) Group ill : were the group in which the animals were allowed 20 or 50 per cent of usual 
amount of milk through a catheter to the rumen from birth. 
(iv) Group IV : were the control group of standard feeding. 
3) The following results were obtained by X ray observations: 
Stomach dilation, as compared with Group IV, was noticed in Groups I and II at 2 weeks of age. 
In Group III it had already been found at 2 weeks. In 3 to 4 weeks, however, their appetite failed 
entirely and they had violent scours and one of Group III died. 
4) Groups I, II and III were observed to be slow growers compared with Group IV. The rate 
of body weight gain of these groups at the final week of experimental period ( 9 weeks) was 50 per 
cent of the latter and the~ growth of chest girth and body length were retarded, too. 
5) On the other hand, no noticeable difference was found between groups in ability to digest 
food in these digestion trials in 2, 4, 6 and 8 weeks. 
6) The amount of dry matter intake per 100 kg. body weight in the experimental goats was 1.7 
times in 6 weeks, 1.7 times in 8 weeks as much as that in the control. 
7) In the nitrogen balance experiments, the goats with stomach dilation showed low rate of 
retention. This effect corresponded to that report in the above-mentioned publication. 
8) From these results of the experiments it is assumed that, without support by the abomasum 
which had been depleted by fasting or insufficient milk feeding, the reticula-rumen descended down 
relatively to the abdominal wall; furthermore, the emaciation which the goat with stomach dilation 
suffered affected remarkably not only the digestive organs, but also the whole growth of body. 
4 Experiments on the Influence of Age and the Methods of Diet-Supplying on the Course of the 
Swallowed Bolus. 
I) By means of X rays the course of the swallowed bolus was investigated with goats of various 
ages after birth on fluid and solid food. 
2) In the first experiment using 8 kid goats aged 2 to 4 weeks the capsules (6.5 mm. in diameter 
and 20 mm. in length) were swallowed respectively and the following results were gained: 
The rates of the capsules swallowed down into the rumen and reticulum were 27 per cent at 2 
weeks of age, 33 per cent at 3 weeks and 38 per cent at 4 weeks. The rate of swallowing into the rumen 
af!d reticulum in the suckling period increased with age proceeding. But during the period from 2 
to 4 weeks of age, the rate into the rumen and reticulum was relatively low: they deposited in the 
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rumen at 20 per cent, reticulum at 14 per cent, omasum at 29 per cent and abomasum at 37 per cent. 
3) In the second experiment 5 kids at I month of age which had been fed on milk alone were 
used. Various sizes of capsules and dumplings were administered and their courses in the stomach 
were observed. The dumpling of 20 mm. diameter was swallowed into the rumen and reticulum. 
The capsules of 5 mm. diameter, 5 mm. length and of 10 mm. diameter, 20 mm. length were swal-
lowed into the abomasum in almost cases. In the test on the 5th day after weaning, nearly all of them, 
regardless of shape and size, were swallowed into the rumen and reticulum. 
4) Comparative experiments were made in two cases; one with an animal on milk feeding, 
while the other was with a weaned one at I month of age. Offered wheat bran containing barium 
sulphate, the latter swallowed it into the rumen, but the former into the abomasum even at 7 weeks, 
but at 13 weeks of age the former as well as the latter swallowed it into the rumen. 
5) In the third experiment 9 goats of ages varying from 2 weeks to 7 months were used to inves-
tigate how the method of administering liquids would affect the course into the stomach, by feeding 
milk in which barium sulphate suspension was contained. Following five experimental methods of 
feeding milk were employed: 
( i ) method I feeding milk through a nipple; 
( ii) method II feeding milk from a bucket ; 
(iii) method III feeding thick gruel milk containing a large amount of starch from a bucket 
(barium gruel meal); 
(iv) method IV feeding milk by means of a sucking pail which was invented especially for 
this experiment; 
( v) method V feeding milk with hands which served to limit the swill. 
Under the feeding of methods I, III, IV and V, milk was swallowed into the abomasum, but with 
method II, it entered into the rumen and reticulum in almost cases. When the amount of a milk 
deglutition was more than 8 mi., it flowed into the rumen and reticulum, about 4 mi., into the rumen, 
reticulum and abomasum. If the deglutition amount was within 3 mi., it entered into the abomasum. 
The amount of a deglutition at the time of swallowing milk or liquid is a significant factor in deter-
mining the course of flow. 
III Studies on Digestion and Absorption in the Reticulo-Rumen 
I Experiments on the Passage and Mechanical Digestion of the Ingesta in the Rumen 
I) In the first experiment an adult goat on normal feeding was given stained oats to examine 
how long they would stay in the rumen and to what degree their chaffs would be crushed. 
2) The percentage of remains of the oats intake in the rumen was 83.2 per cent at 6 hours after 
feeding; 77.4 per cent at 24 hours; 47.8 per cent at 48 hours; 16.7 per cent at 3 days; 2.6 per cent at 5 
days; little or nothing at 6 days. It was deduced that the quantity of ingesta moving onward from 
the rumen was about ¥z or :Y3 of total content per day. 
3) Concerning the rates of oat chaffs crushed in 24, 48 and 72 hours after feeding, the calculated 
data from the samples taken from the rumen were as follows: 
( i ) after 24 hours, 20 mesh and over: 56.6 per cent 
30 mesh and over: 27.0 per cent 
( ii) after 48 hours, 20 mesh and over: 29.8 per cent 
30 mesh and over: 47.3 per cent 
(iii) after 72 hours, 20 mesh and over: 14.2 per cent 
30 mesh and over: 51.9 per cent 
4) In the second experiment two adult goats fed stained oats and stained beet pulp comminuted 
to 50 to 60 mesh were used, to investigate the passage of rumen ingesta to abomasum. The samples 
of the rumen and abomasum contents were taken out by a catheter method. 
5) In the abomasum there was a small amount of stained oat chaffs of 30 mesh and less noticed 
at 90 minutes after feeding, but the comminuted pulp was discerned in large amount even after 30 
minutes. The passage of the finely crushed and ground ingesta from the rumen to the abomasum 
seemed to be fairly rapid. 
6) The feed intake might be churned and crushed into pieces during their stay in the rumen, 
but not in the abomasum. 
2 Experiments on the Changes of Composition of Foodstuffs in the Rumen 
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I) The first experiment on the changes of foodstuffs was made with a fistulated goat. The glass 
tubes (20 mm. in diameter, 40 mm. in length) covered with wire gauze in which some testing materials 
such as lupine hay meal and comminuted filte0 paper had been enclosed were put into the rumen, 
and after 12, 24, 36 and 48 hours they were taken out for chemical analysis. 
2) The following degrees of digestibility of lupine hay meal were ascertained: 
nitrogen free extract crude fiber crude protein 
in 24 hours 28.2 per cent 18.4 per cent 63.6 per cent 
in 48 hours 62.6 per cent 29.5 per cent 134.6 per cent 
It is supposed that nitrogen free extract and crude fiber were fermented into some volatile fatty 
acids by the vigorous microbiological activities of microorganisms in the rumen. 
3) Cellulose of filter paper disappeared to the amount of 13.0 per cent in 24 hours, 23.7 per cent 
in 48 hours. 
4) The second experiment on the changes of foodstuffs was carried out with two goats which 
were fed the experimental diet concentrates with barium sulphate added as indigestible index sub-
stance. The result obtained by barium ratio calculation indicated that dry matter disappeared from 
the rumen at the rate of 40 to 44 per cent in 24 hours after feeding, crude protein 38 to 39 per cent, 
nitrogen free extract 51 to 56 per cent and crude fiber 28 to 34 per cent. 
3 Experiments on Absorption from the Rumen, Especially the Effect of Feeding Methods 
I) Experiments were carried out with 5 adult goats under three different experimental feeding 
methods; the jugular blood sugar and the blood urea concentration were determined in each case; 
glucose and urea were fed them together with concentrates in method I, together with water from 
a bucket in method 2, and with water from a nipple bottle in method 3. 
2) When 3 g. glucose per kg. body weight was administered, remarkable rise of the blood sugar 
level was observed only in nipple feeding method. This response was in accord with that of the same 
experiment carried on with rabbits. 
3) In the case of the administration of urea, on the other hand, there resulted a high level of 
blood urea concentration in every feeding method. Although a goat which had drunk urea solution 
(I g. per kg. body weight) from a bucket got poisoned and died, no urea poison was caused in the 
case of nipple feeding. 
4) The absorption of glucose through the wall of the rumen, of which contents had been removed 
completely, was observed when I or 2 g. of glucose solution alone was applied directly to the rumen 
wall. In I hour after administration, the blood sugar level rose !58 to 221 per cent; it returned to the 
normal value in 4 to 6 hours. From these observations absorption of glucose through the rumen wall 
is evident. 
5) As for the blood urea concentration observed with the same experimental method, it increased 
immediately and presented 269 to 376 per cent in 6 hours after administration; that high level was 
maintained. It is suggested from those responses that the rapid absorption of urea through rumen wall 
occurs, and lasts for several hours. 
4 Experiments on the Rumen Infusoria 
I) An experiment on the separation of the infusoria from the rumen contents under the feeding 
wheat bran was made in order to study the usefulness of the rumen infusoria in the nourishment of 
the host animal. The infusoria was composed of 96.9 per cent of the organic matter, 42.8 per cent of 
the crude protein, 5.8 per cent of the crude fat, 48.3 per cent of the carbohydrate, 3.2 per cent of the 
crude ash and 40.8 per cent of the pure protein. 
2) The artificial digestion coefficient of infusorial protein by pepsin was about 83.7 per cent. 
3) If the population of Entodinium was assumed to be one thousand per I cubic mm. of rumen 
contents, the amount of protein of infusoria origin supplied to their herbivorous host animal should 
be about 0.16 g. per dl. of rumen content. 
4) The amino acid pattern of the infusorial protein, separated by paper chromatograph, was 
alanine, valine, leucine, isoleucine, threonine, glutamic acid, cystine, lysine, arginine, tryptophane 
and serine. 
IV Influence of Feeding on the Digestion of the Reticula-Rumen 
Influence of Sucking Methods on Feed Intake and Digestibility 
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I) To investigate the amounts of the consumption of hay and its digestibility, observations were 
made using 2 suckling kids one month of age. Equal amounts of milk were supplied with an open 
bucket to the one and through a nipple bottle to the other, and Chinese milk-vetch hay was fed freely 
to them. 
2) Feeding through a nipple bottle stimulated the consumption of hay, so that it was 27.4 to 
37.2 per cent higher than the consumption by the bucket-fed animal. 
3) As to the digestibility of milk and hay, the nipple feeding brought better results in crude 
fiber, but somewhat worse in nitrogen free extract and no difference in other nutrients. 
2 Influence of Feeds upon Prehension and Deglutition 
I) Two goats with rumen fistulae were fed on single feeding of wheat bran, rice bran, barley 
bran, soybean oil meal, ground corn, rice straw, rye grass or white clover. In each case, the feed 
intake, the time of prehension and mastication, and the number of mastications were measured. Also 
the swallowed boluses were collected by a spoon from the fistulae to investigate their weight, shape 
and moisture content. 
2) Before reticulum contraction, the bolus was strongly casted out through the cardia to rumen. 
Rice bran and barley bran, however, did not take the shape of a bolus, but formed a pulpy mass 
which seemed to ooze out. 
3) Soybean oil meal and corn were ingested better in amount but masticated less than the pow-
dery concentrates such as wheat bran. 
4) On feeding with rice straw cut in the length of 3 em. and 30 em., the latter was found to 
require longer time in phehension, besides, the number of mastications was greater but the intake 
amount was less. 
5) On feeding of rye grass and white clover, the time of prehension was long and the number 
of mastications was great in rye grass, whether grass or hay. Green grass such as white clover was 
swallowed without good mastication. 
6) The rate of secretion of saliva during eating was estimated from the water content of the 
bolus. The content of saliva in the bolus was 64 to 90 per cent in the case of feeding of soybean oil 
meal and corn, 120 to 127 per cent in wheat bran, 200 to 216 per cent in rice bran, 254 to 265 per cent 
in barley bran, 19 to 76 per cent in green grass and 136 to 172 per cent in hay. In the experiment on 
rice straw, 223 to 263 percent in "3 em.", 294 to 298 per cent in "30 em.". The production of saliva 
increased when the straw was cut longer. 
7) The water content of the bolus was 46 to 55 per cent in coarsely ground concentrates, 61 to 
76 per cent in finely ground concentrates, 65 to 68 per cent in hay, 74 to 79 per cent in rice straw 
and 88 to 90 per cent in green grass. 
3 Influence of Cutting and Grinding of Roughage on the Amount of Feed Intake and Rumination 
I) Rice straw cut 15, 5 and I em. long and comminuted straw were fed to 2 goats and the 
response difference between them was observed. 
2) There was little difference of feed intake between the three kinds of cut straw. On commi-
nuted straw, the intake amount was less than the others. Intake of dry matter per 100 kg. body weight 
was 2.7 to 3.0 kg. in cut straw, 2.1 to 2.2 kg. in comminuted straw. 
3) No great difference was noticed between the times when the rumination occurred after feed-
ing. It occurred in the shortest time on I em. cut straw, and in the longest time on comminuted 
straw. 
4) No noticeable effect on the rumination was recognized in three cases of cut straw. However, 
on comminuted straw, the time and the number of mastications showed a tendency to decrease. 
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EXPLANATION OF PLATES 1-7. 
Plate I. 
Fig. !. The sleeve (d) used to close the fistula opening consists of wooden (a) and metallic (c) plugs 
and a rubber band (b). 
Fig. 2. The rumen-fistulated goat. 
Fig. 3. The catheter inserted from the oesophagus to the dorsal sac. 
Fig. 4. The catheter inserted from the oesophagus to the ventral sac. 
Following X ray photographs show the stomach of goats from newborn to 5 weeks of age. They were 
taken indirectly from the left side of the animal. (Figs. 5-19.) 
Fig. 5. The stomach immediately after newborn. 
Figs. 6, 7. The rumen and reticulum after the oral administration of 5 ml. barium sulphate meal 
through a catheter directly into the rumen (at birth). 
Plate 2. 
Fig. 8. Photographs of the movements of rumen and reticulum taken continuously at 3 seconds 
intervals under the administration of !0 ml. barium sulphate (at birth). 
Figs 9, !0. The dilation of stomach under the administration of !0 ml. air (at birth). 
Fig. 11. The dilation of stomach under the administration of !0 ml. air and 5 ml. barium sulphate 
(at birth). 
Fig. 12. The rumen and reticulum at I week of age. 
Fig. 13. The course of milk ingested at l week of age. 
Fig. 14. The stomach at full-fed milk at I week of age. 
Plate 3. 
Fig. 15. The rumen and reticulum at 2 weeks of age. 
Figs. 16, 17. The rumen and reticulum at 3 weeks of age. 
Fig. 18. Photographs of the movement of rumen and reticulum taken continuously at 3 seconds 
intervals at 4 weeks of age. 
Fig. 19. The rumen and reticulum at 5 weeks of age. 
Plate 4. 
Following X ray photgraphs show the reticulo-rumen dilation of goat during suckling period 
(Figs. 20-24.). 
Fig. 20. The stomach dilation of goat at 2 weeks of age. 
Fig. 21. The stomach under the administration of barium sulphate meal at 2 weeks of age. 
Figs. 22, 23. The abnormal shape seen in the reticulum and the atrium of rumen at 3 weeks of 
age. 
Fig. 24. The abnormal shape in the reticulo-rumen at 5 weeks of age. 
Following X ray photographs show the reticulo-rumen dilation promoted experimentally in the suck-
ling period (Figs. 25-28.). 
Fig. 25. The stomach of goat in group I (fasting group) at 4 weeks of age. 
Fig. 26. The stomach of goat in group 2 (underfeeding group) at 4 weeks of age. 
Fig. 27. The stomach of goat in group 3 (milk feeding through a catheter to the rumen) at 2 weeks 
of age. 
Plate 5. 
Fig. 28. The stomach of goat in group 4 (control group) at 4 weeks of age. 
Following X ray photographs show the place of deposition of the capsules and dumplings swallowed 
into the stomach (Figs. 29-34.). 
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Figs. 29, 30. The swallowed capsules and dumplings at 3 weeks of age. 
Figs. 31, 32. The swallowed capsules and dumplings at I month of age. 
Figs. 33, 34. The swallowed capsules and dumplings on the 5th day after weaning which has been 
performed at I month of age. 
Fig. 35. The initial place of deposition of wheat bran containing barium sulphate in the milk 
feeding goat at 7 weeks of age. 
Plate 6. 
Fig. 36. The initial place of deposition of wheat bran containing barium sulphate in the goat at 7 
weeks of age which has weaned at I month old. 
The series of X ray photographs show the course of milk into the stomach affected by 5 different 
feeding methods. (Figs. 37--42.). 
Fig. 37. A sucking pail invented to use in method IV. Left :a nipple. Right :an open pail pro-
vided with the nipple. 
Fig. 38. Method I ; into the abomasum at 4 weeks of age. 
Fig. 39. Method II ; into the rumen, reticulum and abomasum at 2 weeks of age. 
Fig. 40. Method III ; into the abomasum at 4 months of age. 
Fig. 41. Method IV ; into the abomasum at 7 months of age. 
Fig. 42. Method V ; into the abomasum at 6 months of age. 
Fig. 43. The catheter inserted from the mouth to the abomasum. 
Plate 7. 
Observations of the bolus swallowed through the cardia into the rumen. 
Fig. 44. Shows opening of oesophageal groove. 
Figs. 45, 46. Shows appearance of the bolus to the cardia region. 
Fig. 47. Shows the bolus casted out into the rumen. 
Following photographs show the swallowed boluses collected by a spoon from the rumen fistula. 
Fig. 48. Wheat bran bolus. 
Fig. 49. Rice straw bolus. 
Following photographs show the degree of mastication. Left : the mastication degree of bolus. 
Right : feed. 
Fig. 50. Rice straw cut 3 em. long. 
Fig. 51. Rice straw cut 30 em. long. 
Fig. 52. Rye grass hay. 
Fig. 53. White clover, green. 
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